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HIGHLIC5iTS 

A  study  of  several  types  of  tomato  shipping  containers,  packinghouse 
Operations  in  California  and  Florida  producing  areas,  and  repacking  plant 
operations  in  various  terminal  markets  disclosed  that  use  of  dual-purpose 
;ontainers  can  bring  substantial  savings  in  the  cost  of  packing,  transpoi*ta-= 
:ion,  and  repacking  of  the  ripened  fruit.  With  this  method  the  containers 

;ed  to  cariy  the  mature-green  fruit  from  the  producing  areas  to  the  repacking 
5lants  are  reused  as  master  containers  to  carry  small  tubes,  or  trays,  of 
'ipened  fr\B.t  from  the  repacking  plant  to  wholesale  and  retail  outlets,  instead 
of  using  separate  containers  for  each  operation. 

The  cost  savings  resulting  from  use  of  dual-purpose  containers  for  the 
shipment  and  repacking  of  tomatoes  are  shared  by  the  shipper  and  the  repackerj 
the  relative  proportion  accruing  to  each  depends  upon  the  type  of  containers 
being  replaced  and  the  conditions  under  which  they  are  used.  Most  California 
tomatoes  are  shipped  in  30-pound  wooden  lugs.  For  shipments  from  Stockton, 
Calif,,  to  New  York,  N,  I,,  packed  in  the  30-pound  full-telescope  dual-purpose 
fiberboard  boxes,  savings  in  container,  pacldLng,  ana  loading  costs  were  found 
to  average  ?f263,2ij  per  carload.  Also  compared  to  the  wooden  lugs,  potential 
savings  to  the  shippers  were  ;i^2Zi6,2U  for  60-pound  wirebound  crates,  $212,28 
for  ZiO-pound  dual-purpose  fiberboard  boxes,  and  ipl03»65  for  32-pound  fiber- 
board  lugs.  Potential  savings  in  transportation  costs  from  California  to  New 
York  City  averaged  ^17.11).  per  carload  for  the  50-pound  dual-purpose  fiberboard 
box,  $11.55  for  the  60-pound  wirebound  crate,  .^9 -96  for  the  32-pound  lug,  and 
$9»70   for  the  i|0-pound  dual-pujrpose  fiberboard  box. 

Savings  in  repacking  costs,  as  compared  with  frxait  received  in  30-pound 
wooden  lugs  and  repacked  in  new  10-tube  master  containers,  averaged  $2i|.1.10 
per  car  for  50-pound  full-telescope  dual-purpose  fiberboard  boxes  reused  as 
20-tube  master  containers,  .'1178.511  for  60-pound  wireboimd  crates,  :m72.21  for 
iiO-pound  fiberboard  boxes,  and  $161,07  for  fiberboard  lugs  when  the  fruit 
received  in  these  containers  was  repacked  in  new  20-tube  master  containers. 
If  the  fruit  received  in  the  30-pound  wooden  lugs  was  repacked  in  new  20-tube 
master  containers  instead  of  10-tube  master  containers,  the  potential  saving 
averaged  $169 ,06  per  carload. 

For  shipments  of  Florida  tomatoes,  in  which  the  60-pound  wireboimd  crate 
is  the  predominantly  used  shipping  container,  potential  savings  in  container, 
packing,  and  loading  costs  of  alternative  types  of  containers  were  consider- 
ably smaller  than  for  shipments  of  California  fruit.  For  the  50-pound  full- 
telescope  dual-purpose  fiberboard  boxes  shipped  from  Homestead,  Fla,,  to  New 
York,  N,  Y,,  the  total  potential  saving  per  carload,  as  compared  with  the  60- 
pound  wirebound  crates,  was  only  $l8.8l.  On  the  other  hand,  ZjO-pound  fiber- 
board  boxes  cost  $22, 8U  more  per  carload  to  pack  and  load,  and  30-pound  wooden 
lugs  $208,89  more,  than  when  the  same  quantity  of  fruit  was  packed  in  60-pound 
xvTirebound  crates.  Differences  in  prevailing  wage  rates  between  California  and 
Florida  accounted  for  part  of  the  dilferences  in  comparative  packing  costs  and 
potential  savings  for  the  same  type  of  containers  between  the  two  producing 
areas • 
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Shippinc  tests  by  rail  and  by  motortruck  from  Florida  and  California 
to  various  markets  in  the  Northeast  indicated  that  the  UO-  and  50-pound 
dual-purpose  fiberboard  containers  protected  the  fruit  adequately  during 
transportation.  '^Tien  the  fiberboard  boxes  v/ere  properly  loaded  and  handled 
during  transit,  the  comparative  damage  to  containers,  temperatures  of  fruit 
in  transit,  and  ripeness  of  fruit  upon  arrival  were  about  the  same  as  those 
for  wirebound  crates  and  wooden  lugs.  Shipments  of  32-pound  fiberboard  lugs 
by  rail  from  California  s^astained  slightly  more  damage  than  comparable  ship- 
ments of  wooden  lugs  and  UO-  and  50-pound  fiberboard  containers. 

Inspection  of  the  fruit  at  destination  by  Federal  inspectors  revealed 
that  when  UO-  and  50-po-and  fiberboard  boxes  were  properly  packed,  loaded,  and 
handled  during  shipment,  there  was  no  more  serious  bruising  of  fruit  shipped 
in  them  than  of  fruit  in  comparable  shipments  in  jO-pound  wooden  lugs  and 
60-pound  wirebound  crates.  Shipments  of  wrapped  and  place-packed  California 
tomatoes  in  32-pound  fiberboard  lugs,  however,  showed  somewhat  more  bruising 
than  comparable  fruit  shipped  in  wooden  lugs  or  the  other  types  of  fiberboard 
containers. 

Controlled  shipping  experiments  by  rail  from  California  to  New  York  City 
in  which  recording  thermometers  were  used  revealed  that  the  in-transit  cooling 
rates  of  the  tomates  packed  in  kO-   and  50-pound  fiberboard  boxes  and  32-pound 
fiberboard  lugs  did  not  differ  greatly  from  the  cooling  rate  of  the  fruit 
shipped  in  the  standard  wooden  l\igs.  These  tests  indicated  that  the  same 
type  rail  protective  service  currently  used  for  long-distance  rail  shipments 
of  California  iail-crop  tomatoes  in  the  wooden  luig  will  also  be  suitable  for 
s'nipment  of  the  fruit  in  the  different  types  of  fiberboard  containers  used  in 
these  shipping  tests. 

Observations  by  Agriciiltural  Marketing  Service  personnel  in  following 
the  master  containers  of  repacked  fruit  from  the  repacking  plants  to  the 
retail  stores  showed  that  the  dual-purpose  fiberboard  boxes  reused  as  master 
containers  for  the  tubes  of  ripened  fruit  provided  adeqixate  protection  for 
the  fruit  during  this  stage  of  its  distribution. 


-  il  - 


EFFICIENCY  AND  POTENTIAL  ECONOMIES  OF  DUAL-PURPOSE 
SHIPPING  CONTAII^RS  FOR  MATURE-GREEN  TOMATOES 

By  Mark  R.  Enger,  industrial  engineer,  Kenneth  Myers 
and  P.  L.  Breakiron,  transportation  economists. 
Transportation  and  Facilities  Branch,  and 
W.  R,  Barger,  horticiUturist,  Biological  Sciences  Branch 
Marketing  Research  Division 
AgricultTjral  Marketing  Service  l/ 

BACKGROUND  OF  STUD! 

For  many  years  commercial  production  of  tomatoes  for  the  fresn  market 
has  primarily  involved  the  shipping  of  mature-green  tomatoes  to  repackers  at 
terminal  markets  for  most  months  of  the  year.  Florida  and  California  together 
supply  over  half  the  commercial  production  of  tomatoes  for  the  fresh  market. 
Tomatoes  are  shipped  to  market  from  1  of  these  2  States  every  month  in  the 
year.  A  substantial  volume  is  also  shipped  from  several  producing  areas  in 
Texas  to  various  northern  and  eastern  markets,  especially  during  the  spring 
and  early  summer  months.  At  the  terminal  markets  the  mature-green  tomatoes 
are  sorted,  ripened,  repacked  into  small  consumer-size  tubes  or  trays,  and 
distributed  to  the  wholesale  and  retail  trade  in  various  types  of  fiberboard 
jaaster  containers. 

Many  different  shipping  containers  have  been  used  to  carry  the  fruit  in 
bulk,  iumble-packed,  or  wrapped  and  place-packed,  from  the  production  points 
to  the  repackers.  Their  dimensions  and  problems  of  disposal  make  most  of 
these  containers  unsuitable  for  reuse  as  master  containers.  Separate  master 
containers  of  various  types  are  used  to  carry  the  tubes  or  trays  of  ripened 
fruit  from  the  repacker  to  the  trade  outlets.  The  tomatoes  are,  m  effect, 
packed  twice,  not  counting  the  operation  of  placing  the  fruit  in  the  trays 
or  tubes  after  ripening.  It  has  been  recognized  for  some  time  that  this 
situation  afforded  an  opportunity  to  achieve  economies  by  using  the  same 
container  to  cariy  the  bulk  fruit  from  the  producing  areas  to  the  repacking 
plant  and  as  a  master  container  for  the  tubes  of  ripened  and  repacked  fruit. 

The  problems  and  potential  economies  inherent  in  the  use  of  dual-purpose 
tomato  containers  for  shipping  and  handling  mature-green  fruit  m  bulk  and 
for  repacked  fruit  have  received  some  attention  from  the  Department  of  Agri- 
culture, tomato  shippers  and  repackers,  and  container  manufacturers  for  a 
number  of  years.  In  1952  the  Department  and  the  Western  Grox^ers  Association, 
in  cooperation  with  tomato  shippers  and  container  manufacturers,  experimented 
with  a  modified  wooden  lug  designed  for  reuse  as  a  master  container  lor  re- 
packed fruit.  A  wirebound  container  incorporating  the  reuse  feature  was  also 
used  on  a  somewhat  limited  scale  about  the  same  time.  Neither  container, 
however,  was  in  use  at  the  time  this  study  was  made.  In  recent  years  several 

y  Mr.  Snger  transferred  from  U.  S.  Department  of  Agriculture  to  U.  S. 

Department  of  Defense  in  January  1958. 
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different  types  of  fiberboard  dual-purpose  containers  have  been  used  to 
varying  extents  by  tomato  shippers  and  repackers. 

it  was  the  pijrpose  of  this  study  to  measure  the  potential  economies  that 
might  be  afforded  to  tomato  shiopers  and  repackers  by  the  use  of  several  of 
the  more  widely  used  dual-purpose  fiberboard  containers  and  to  evaluate  their 
performance  in  relation  to  the  preaominantly  used  containers  for  shipping  the 
nat-ore-green  fruit  from  the  2  major  producing  areas  to  repackers  at  various 
terminal  markets.  Shipping  experiments  were  begun  during  the  195U  fall 
shipping  season  m  California  ana  continued  during  the  1^55  winter  and  spring 
shipping  seasons  in  Florioa,  the  1^55  fall  season  in  California,  and  the  1956 
spring  season  in  Florida;  they  were  completea  during  the  1956  fall  season  in 
California.  These  2  States  were  chosen  as  the  locale  for  this  work  because 
of  their  positions  as  major  producing  areas  for  the  fruit  ana  because  of  the 
diversity  of  containers  ana  packing  operations  used  in  each  area.  However, 
most  containers  included  in  this  study  are  also  u^ed  to  some  extent  in  Texas 
and  some  other  ahipping  areas,  and  most  of  the  findings  of  this  study  should 
therefore  be  applicable  in  somewhat  different  degrees  to  shipments  from  those 
areas.  The  work  at  the  repacking  plants  at  destination  in  New  York,  Chicago, 
Boston,  and  Philadelphia  was  conductea  in  conjunction  with  the  shipping  ex- 
periments and  covered  the  same  period  of  tune, 

PACKING,  SHIPPING,  AND  REPACKING  METHODS 

Objectives  of  Study 

The  main  objective  of  this  research  was  to  determine  the  feasibility  of 
shipping  mature-green  tomatoes  in  various  types  of  comparatively  new  con- 
tainers, especially  those  aesignea  for  reuse,  and  to  measiire  the  potential 
savings  that  might  be  realized  from  their  use.  One  of  the  primary  consider- 
ations was  to  detennine  whether  bulk  fruit  packed  in  each  type  of  container 
v^ould  reach  the  repacker  in  good  condition  as  compared  to  the  most  commonly 
used  containers.  This  included  measuring  the  comparative  quality,  ripeness, 
bruising,  and  decay  of  the  fruit  as  related  to  the  transportation,  refriger- 
ation, and  handling  involved  in  packing  and  shipping  in  several  different 
types  of  containers.  Various  loading  patterns  vjere  tested  to  determine  which 
methods  would  provide  adequate  circulation  of  air  for  desirable  fruit  tempera' 
tures.  Another  p\n7)ose  of  this  research  was  to  find  out  which  size,  type,  and 
design  of  container  would  produce  the  most  economies  in  packing,  shipping,  anc 
repacking  operations. 

To  measure  the  potential  savings  that  use  of  any  container  might  afford, 
a  stuc^  of  the  costs  or  labor  and  material  was  begun  at  the  shipping  point. 
It  started  with  the  make\jp  of  the  containers,  packing  the  fruit,  weighing, 
closinfi,  stamping,  handling,  and  ended  vrith  loading  the  truck  or  railroad  car. 
Costs  of  containers,  wraps,  labels,  bracing,  strips,  spacers,  and  other 
materials  were  also  included  in  order  to  get  accurate  cost  comparisons.  At 
destination  markets  it  was  necessary  to  obtain  costs  of  labor  and  material 
for  unloading  the  truck  or  car,  opening  the  containers,  dumping  the  bulk 
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fruit  on  grading  conveyors,  converting  the  containers  for  reuse  or  making  up 
new  master  containers,  and  packing  the  tubes  of  ripened  fruit  in  the  master 
containers.  Only  those  labor  costs  which  would  vary  directly  with  the  type 
of  shipping  container  used  were  covered  by  the  time-study  observations  for 
purposes  of  comparing  one  container  with  another.  Other  shipping  and  repack- 
ing operations  such  as  sorting  and  grading  the  tomatoes  and  placing  them  in 
the  tubes,  which  were  not  affected  by  the  type  of  shipping  container  used, 
lATere  not  covered  in  these  labor-cost  studies. 

Shipping  Containers  Used 

It  is  difficult  to  obtain  accurate  figures  on  the  percentage  of  tomatoes 
marketed  in  each  type  of  container,  A  list  of  the  principal  types  of  con- 
tainers -used  for  fruit  shipped  from  Florida  from  December  5j  1955,  to  I-Iay 
1956,  with  the  relative  percentage  of  the  crop  shipped  in  each  type,  is  shown 
below  (2_):  2/ 

""  Percent 

i/irebound  crates,  new  and  used. . ..  .67*8 

Fiberboard  boxes,  nev/  and  used 13«2 

Field  boxes 12,7 

Wooden  lugs 3»0 

Other  containers 3*3 

Total 100.0 

Corresponding  data  for  shipments  of  California  tomatoes  are  not  available. 

Thirty-poimd  wooden  lug,— A  major  shipping  container  used  for  tomatoes 
for  many  years  has  been  the  30-pound  wooden  lug  in  which  the  fruit  is  individu- 
ally wrapped  and  place-packed  (fig.  1),  California  markets  the  greater  part 
of  its  fruit  in  this  type  of  container,  which  measures  7-1/8  by  13-1/2  by 
I6-I/8  inches,  inside  dimensions.  Because  of  its  predominance  in  packing  and 
shipping  of  Calif ormia  tomatoes,  the  wooden  lug  is  the  "control  container" 
\-rith  which  the  other  containers  in  this  stuc^  are  compared  for  shipment  of 
the  California  fruit.  The  lugs  are  usually  packed  with  cardboard  liner  guards 
along  the  top  edges,  and  often  with  a  fiberboard  pad  covering  the  bottom.  In 
Florida  the  i-jrapped  and  place-packed  lug  for  tomatoes  is  used  on  a  limited 
scale,  and  the  lug  has  slightly  different  measurements  than  the  one  \ised  in 
California,  The  lug  label  generally  reads  "min.  net  weight  30  pounds"  al- 
though the  usual  practice  gives  a  pack  containing  several  more  pounds  of 
fruit  (table  1).  The  size  and  grade  of  the  fruit  determine  the  number  of 
tomatoes  placed  in  a  lug  and  the  pattern  of  the  pack  to  conform  with  the 
United  States  Standards  for  Fresh  Tomatoes.  A  b\ilge  in  the  veneer  cover 
slats  develops  as  the  unitized  cover  is  nailed  in  place.  The  limit  on  the 
pack  for  railroad  shipment  specifies  that  the  bulge  must  not  be  higher  than 
the  height  of  the  top  cleats  on  the  ends  of  the  cover. 


2/  Underlined  numbers  in  parentheses  refer  to  Literatiore  Cited,  p, 69  , 
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Figure  l.-A  30-pound  wooden  lug  of  tomatoes,  showing  how  ITuit  is  wraroed  ^'^ 

and  place-packed  in  rows  and  layers. 
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Table  1,— -Sample  weights  of  tomato  containers  and  contents  shipped  from 

Florida  and  Caliiornia  during  1^35-56  1/ 


Container  and  type  of  pack 


Label 
weight 


Gross 
weight 


lare 
weight 


Fruit 
weight 


WirebOTmd  crate  (bulk  packed) 

Full  telescope  fiberboard  box 
(bulk  packed) 


Cap-cover-type  fiberboard  box 
(bulk  packed)  2/ 


Wood  lug  (wrapped  and  place-packed) 
Fiberboard  lug  (wrapped  and  place- 


Pounds 


50 


30 
32 


Pounds 
67.U 

53.1 

ill. 2 
38.3 


Po\jnds 

ii.6 

2.3 

2.3 

5.8 

2.3 


Pounds 
62.6 


50.8 

ia.2 

35.U 
36.0 


1/  These  weights  are  actual  weights  found  in  the  shipping  tests  from 
Florida  and  California  but  are  not  necessarily  average  weights  for  the 
entire  tomato  indiastry. 

2/  Flo3?ida  shipments  only. 

3/  California  shipments  only. 

Sixty-pound  wireboimd  crates. —  In  recent  years  the  major  shipping  con- 
tainer for  Florida  tomatoes  by  truck  and  rail  has  been  the  wirebouna  crate 
holding  approximately  60  pounds  of  bialk-packed  tomatoes  (fig.  2).  Calil'ornia 
also  uses  wirebound  crates ^  but  iisually  only  in  truck  shipments.  Tlie  crate 
as  regularly  packed  contains  a  minimum  of  60  pounds  of  fruit  (table  1)  and 
measures  11-15/16  by  11-15 /l6  by  19-7/8  inches,  inside  dimensions.  A  venti- 
lated cardboard  liner  is  generally  used  to  cover  inner  surfaces  of  the  con- 
tainer to  protect  the  fruit.  The  lid  is  forced  down  and  fastened  on  one  side 
by  connecting  the  h  wires  from  the  side  of  the  blank  through  \x  wire  loops  on 
the  lid  and  bending  them  back  against  the  side  of  the  crate.  As  this  crate 
is  the  predominant  container  for  Florida  tomatoes,  it  is  the  "control  con- 
tamer"  with  which  all  other  containers  were  compared  for  Florida  shipments. 


Thirty-two-pound  fiberboard  lug. — One  of  the  fiberboard  containers  in- 
cluaed  in  this  study  was  designed  for  wrapped  and  place-packed  fruit  (fig.  3). 
It  consisted  of  a  2-piece,  full-depth  telescope  type  box  with  inside  dimen- 
sions of  1-5/h   by  13-1/2  by  16-1/8  inches,  the  same  as  those  of  a  wooden  lug, 
except  for  l/2-inch  greater  depth.  This  container  holds  the  same  quantity  of 
friiit  as  the  wooden  lug  and  is  packed  without  an  appreciable  bulge,  due  to 
its  greater  depth.  No  liners  are  used  as  the  box  is^  in  effect,  its  own 
liner.  As  this  container  has  inside  dimensions  conforming  closely  to  those 


-  6  - 


\ 


r 


\ 


C\ 


BN-60J2 


Figure  2,~A  60-po\ind  bulk-packed  wirebound  crate. 
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Figm-e  3.-A  j2.pound  fiberboard  lug,  shomng  how  fruit  is  wrapped  and  place- 

packed  in  rows  and  layers. 
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of  the  wooden  lug,  it  was  not  specifically  designed  and  consequently  not  v:ell 
adapted  for  reuse  as  a  master  container  for  tubes  of  ripened  fruit,  in  spite 
of  that  lact,  the  box  had  some  limited  reuse  by  a  few  repackers.  The  bonding 
ardent  ubea  in  rnakxng  it  up  uas   different  from  regular  glue  used  in  the  manu- 
fact-oring  and  closing  other  types  of  containers  as  it  had  the  unique  property 
of  coherin--  only  to  itself.  Spots  of  this  adnesive  were  matched  on  correspond- 
ing i'laps  during  manui'acture  and  vxhen  the  flaps  were  folded  for  assembly,  the 
S'^ots  of  adhesive  came  in  contact  and  automatically  bealea  with  the  applica- 
tion of  only  modero.te  pressiire.  Plana  holes  v/ere  incorporated  in  the  end 
panels  lor  ease  or  handling.  Tliis  container  was  only  used  and  tested  in 
"Calil'ornia  shipments  and  was  laoeled  as  holding  J2  pounds  of  fruit  (table  1). 

Fifty-pound  dual-punjose  fiberboard  container. — Cf  the  several  t^'pes  of 
50-pound  bulk  tomato  fiberboard  boxes  manufactured,  2  minor  variations  of  one 
type  v^ere  included  in  this  study.  The  box  siioim  in  figure  h   has  been  used  on 
a  limited  commercial  basis  for  the  past  3  years.  Both  of  the  containers 
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Figure  h.'-k   50-pound  dual-purpose  fiberboard  container  of  bulk-packed  tomatoes. 
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studied  had  the  sane  inside  dinensions  and  were  of  a  2-piece,  f-ull-depth 
telescope  design  with  the  top  section  fitting  tightly  over  the  entire  bottom 
section.  The  bulk  of  the  test  shipments  in  this  type  of  container  were  made 
from  Florida.  In  the  50-pound  boxes  used  in  the  Florida  shipments,  the  inner 
flaps  met  and  made  a  flat  bottom  surface  vrhile  the  outer  flaps  met  together 
to  form  a  fiat  top  surface.  Cn  the  other  hand,  the  container  used  in  the  test 
shipments  froFx  California  had  bottom  flaps  overlapping.  The  inside  dimensions 
of  the  bottom  piece  of  the  container  were  lO-3/lj.  by  10-7/8  by  19  inches.  The 
flaps  of  the  boxes  were  either  stapled  or  glued,  except  for  the  corner  closure 
or  manufacturer's  joint  on  the  container  blanks,  which  was  taped  to  facilitate 
cutting  doym   the  corners  at  the  terroinal  markets  for  reuse.  The  boxes  were 
designed  so  that  the  repackers  could  convert  the  top  and  bottom  pieces  into 
separate  master  containers  for  holding  20  tubes  of  tomatoes,  simply  by  slit- 
ting doxim  the  k   comers  half  way  and  bending  in  the  sides  and  ends  of  each 
piece  at  the  score  3/  to  produce  k   cover  flaps.  This  box  also  had  handhold 
openings  in  the  end  panels  to  facilitate  handling.  The  filling  was  done 
through  the  unstapled  or  unglued  bottom  unit  which  had  been  placed  inside 
the  stitched  or  glued  top  prior  to  the  start  of  the  filling  operation.  After 
the  boxes  were  filled,  the  bottom  flaps  vrere  stitched  or  gluea.  This  pro- 
cedure eliminated  the  problem  that  oiaginally  developed  upon  filling  the  made- 
up  bottom  piece  and  then  trying  to  fit  the  made-up  tight  cover  over  the  sides 
of  the  bottom  piece,  which  bulged  outward  because  of  the  weight  of  the  friiit. 

Forty-poxind  dual-purpose  fiberboard  boxes.— There  were  originally  h   types 
of  liO-pound  bulk  fiberboard  shipping  containers  included  in  this  study.  Be- 
fore the  shipping  test  program  was  completed,  however,  2  types  x^ere  eliminated 
as  commercial  shipments  were  too  few  to  permit  an  adequate  number  to  be  ob- 
served. The  remaining  2  types,  shown  in  figures  5  and  6,  were  considered 
sufficiently  alike  in  design  that  they  could  be  treated  as  one  general  type. 
The  box  shown  in  figure  5  was  used  for  most  of  the  test  shipments  from  Florida, 
Test  shipment  observations  showed  that  damage  to  these  2  containers  and  to  the 
fruit  in  transit  was  about  the  same,  and  time  studies  of  packing  and  repacking 
operations  revealed  only  insignificant  differences  in  labor  requirements. 

The  UO-pound  fiberboard  container  T:ised  in  most  of  the  test  shipments  was 
a  box  with  inner  liner  that  divided  the  container  into  2  equal  sections 
(fig,  5).  This  container  had  inside  dimensions  of  8-1/2  by  12-1/16  by  18-7/8 
inches.  The  cap-type  cover  fitted  over  the  bottom  section  with  an  overlap 
of  approximately  2^  inches  and  was  secured  by  means  of  a  metal  clip  imbedded 
in  the  top  edge  of  each  end  of  the  bottom  piece.  These  clips  were  placed 
through  matching  slots  in  the  ends  of  the  cover,  then  bent  down  and  under  the 
cover  end  flap  for  closure.  The  reuse  feature  of  this  box  \jb.s   of  value  to 
repackers  vriio  used  30-tube  master  containers,  for  its  dimensions  were  such 
that  it  could  be  used  for  that  purpose. 

The  second  IiO-pound  container  was  designed  so  that  both  the  top  and 
bottom  could  be  assembled  without  stapling  or  gluing  by  a  -unique  arrangement 

3/  A  score  is  an  impression,  or  a  crease,  in  the  corrugated  fiberboard 
to  facilitate  folding. 
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Figure  3. —One  type  of  /^O-pounci  dual-purpose  fiberboard  box. 
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of  interlocking  parts  of  container  blanks  (fig.  o).  The  cover  overlapped  the 
bottom  part  of  the  carton  by  3|  inches;  for  clociu-e,  a  flau  of  fiberboard  on 
each  end  of  t'le  cover  locked  into  corresnondins  slots  on  the  top  edges  of  the 
ends  of  the  bottom  section.  Three  separate  thiclcnesses  of  fiberboard  were 
used  in  ti-c  sidev^alls.  Tlie  inside  dimensions  of  this  box  were  9  by  loi-  by  20 
inches,  ^ 
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Figiire  6» — One  type  of  iiO-pound  dual-purpose  fiberboard  container  for  bulk 

shipment  of  fruit  to  repackers# 
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Test  Procedure  and  Scope  of  Study 

Packing  and  shipping  operations  in  6  tomato  packing  plants  in  Calirornia 
anu  6  in  Floriaa  were  studied  to  determine  the  variable,  or  direct,  costs 
associated  with  the  use  of  the  different  types  of  containers  included  in  this 
study.  Information  was  developed  on  the  cost  oi  each  type  of  container  and 
related  items  such  as  paas  and  liners,  car  bracing  and  stripping  material,  and 
various  other  supplies  required  in  packing  and  loading  each  type  of  container. 
Tine  studies  were  made  of  the  amount  of  labor  required  in  container  assembly, 
filling  or  pacldng,  closing,  and  car  or  truck  loading  and  bracing. 

Shipping  tests  were  made  with  fruit  of  good  quality  and  condition  that 
was  shipped  from  Calirornia  and  Florida  by  rail  and  by  truck  to  several  north- 
eastern markets.  Impact  registers,  which  record  the  number  and  severity  of 
lengthwise  impacts  transmitted  to  the  lading  during  transit,  were  placed  in 
as  many  rail  shipments  as  the  steeply  permitted  to  determine  the  comparability 
of  transit  handling  received  by  "the  test  shipments  and  the  control,  or  check, 
shipments.  Two-;ray  ride  recorders,  which  record  vertical  accelerations  and 
decelerations  as  well  as  the  number  and  severity  of  lengthwise  shocks,  were 
also  used  for  the  same  purpose  in  many  oi  the  test  and  check  shipments  by 
motortruck.  Pulp  temperatures  of  the  fruit  were  taken  at  the  time  it  was 
loaded  at  the  shipping  point  and  again  upon  arrival  of  the  shipments  at  desti- 
nation. Recording  thermometers,  which  gave  a  record  of  temperat tires  prevail- 
ing in  different  locations  in  loads  during  transit,  were  also  used  in  a  number 
of  test  and  check  shipments  by  rail  and  truck  from  both  producing  areas. 

Upon  arrival  of  the  test  and  check  shipments  at  destination  markets,  the 
loads  were  inspected  by  Department  of  Agricuittire  personnel.  The  suitability 
and  performance  of  the  loading  method  used  m  each  shipment  was  studied  and 
the  amount  or  damage  to  the  container  and  type  of  failtire,  if  any,  were  ob- 
served. The  fruit  in  most  of  the  tests  was  inspected  by  regular  Department 
of  Agriculture  inspectors  to  determine  the  ripeness,  quality,  and  different 
degrees  of  bruising  in  various  locations  within  the  containers  m  different 
locations  in  the  load.  Time  studies  to  determine  the  number  of  man-hours 
required  to  unload  a  given  quantity  of  fruit  in  each  type  of  container  were 
also  made  at  7  different  repacking  plants  at  3  different  markets. 

In  the  same  7  repacking  plants  time  studies  were  made  of  the  comparative 
nan-hour  requirenents  to  open  and  dump  the  different  containers  of  fruit  into 
the  sorting  and  repacking  line.  Cost  data  vere   obtained  on  the  different 
types  of  master  containers  used  to  carry  the  tubes  of  ripened  and  repacked 
fruit  to  wholesale  or  retail  outlets.  Time  studies  were  also  made  of  the 
man-hour  requirements  and  costs  of  assembling,  packing,  and  sealing  the 
different  types  of  master  containers,  Cbservations  v/ere  made  on  different 
types  of  master  containers  of  repacked  frxiit  as  they  were  transported  from 
the  repacking  plants  to  wholesale  and  retail  outlets  to  determine  the  re- 
lative degree  of  protection  each  type  oi  container  afforded  its  contents. 
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RESULTS 

Truck  Shipments 

Truck  shipping  of  nature-green  tomatoes  has  novj  become  the  principal 
transportation  method  from  Florida  and  to  some  extent  from.  Calii'02:nia,  to 
out-of-state  points,  and  almost  the  exclusive  transportation  method  for 
intrastate  movement.  Ttie  only  practical  lirat  placed  on  the  load  carried 
is  the  maximum  weight  alloviance  of  the  States  tl'irough  which  the  trucks  pass. 

Load  patterns, — The  average  load  observed  in  Florida  and  Calil'ornia 
contained  approximately  /ibO  wirebound  crates  giving  a  gross  load  weight  of 
31jOOO  pounds,  hj     The  loading  pattern  variea  xiridely,  but  a  typical  load  had 
17  stacks  of  containers  lengthwise  of  the  load,  li  or  5  layers  high.  The 
fifth  layer  was  usually  the  variable  layer  and  its  distribution  was  determined 
by  where  the  additional  weight  was  necessaiy  to  give  the  correct  axle  weight 
distribution  for  the  truck.  The  lower  3  layers  usually  had  only  6  rows  across 
the  width  of  the  truck,  >n.th  several  inches  between  the  center  rovj^s  and  be- 
tween the  outer  rows  and  side  walls  of  the  trailer  to  facilitate  the  circula- 
tion of  air  through  the  load.  The  fourth  and  fifth  layers  contained  7  roxijs 
across  the  width  of  the  truck  and  produced  a  fairly  tight-fitting  load,  as 
their  weight  helped  to  hold  the  containers  in  lower  layers  in  row  alinement. 

The  50-pound  full-telescope  fiberboard  boxes  averaffed  around  550  per  load 
for  a  weight  of  29,200  pounds,  A  typical  load  had  17  stacks  of  containers 
lengthwise  of  the  trailer,  5  layers  high.  The  lovrer  2  layers  and  the  fourth 
layer  usually  had  6  rows  across  the  wi-dth  of  the  truck  with  several  inches 
between  the  center  rows  of  boxes  and  between  the  outer  rows  and  the  side  wall 
of  the  trailer  for  air  circulation.  The  third  and  fifth  layers  from  the 
bottom  usually  had  7  rows  across  the  i-ridth  of  the  truck,  and  the  containers 
in  the  outer  rows  were  fitted  tightly  against  the  side  walls.  As  with  m.ost 
truck  shipments,  the  load  patterns  were  varied  where  necessary  to  secure 
proper  xxeight  distribution. 

For  the  most  frequently  used  type  of  UO-pound  cap-cover  type  fiberboard 
boxes  an  average  load  consisted  of  700  containeTs  with  a  gross  weight  of 
30,500  pounds.  Usually  there  were  17  stacks  of  boxes  lengthwise  of  the 
trailer,  7  layers  high.  With  a  load  of  this  height "the  containers  in  each 
layer  were  loaded  6  rovxs  wide  across  the  width  of  the  truck.  Some  loads  were 
crosswise  offset  by  layers  with  all  crossid-se  slack  being  concentrated  at 
one  side  wall  in  alternate  layers.  Other  variations  of  the  crosswise  offset 
pattern  were  so  constructed  as  to  have  the  crosswise  slack  distributed  more 
or  less  evenly  between  the  rows  of  each  layer  (fig.  7)«  Crosswise  offsetting 
of  the  boxes  in  alternate  layers  caused  the  slack  distribution  to  be  varied 
by  layers.  The  overhanging  cap-type  covers  created  narrow  channels  between 
the  rows,  even  when  the  containers  in  adjacent  rows  were  loaded  in  tight 
contact  with  each  other, 

hJ   Based  on  actual  weights  of  containers  shown  in  table  1« 
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Figure  7.— Cross-section  viev7  at  rear  door  or  trailer  load  of  UO-pound  dual- 
purpose  riberboard  cartons  of  tomatoes.  This  is  a  lengthwise-on-bottoms  loaa 
v/ith  the  load  crosswise  oiTset  by  layers. 


Transit  tine. — Truck  transit  time  from  southern  Florida  points  to  New 
York  variea  from  lib  to  72  hours.  Running  time  from  central  California  to 
New  York  varied  from  96  up  to  192   hours.  The  wiae  differences  in  running 
time  dependea  on  many  variables,  among  which  were  number  of  drivers,  type 
and  condition  of  trucking  rig,  weather,  road  conditions,  deadlines  given  for 
arrival,  breakdo.-.n  of  equipment,  and  the  route  traveled. 

Refrigeration  and  protective  services. — The  refrigeration  practices  and 
protective  services  usee  dil'fered  consiaerably  from  one  test  to  another.  Most 
of  the  trucks  usea  m  the  tests  were  insulated,  and  equipped  with  mecnanical 
refri-eration,  while  a  few  used  water  ice  and  salt,  or  dry  ice,  as  refriger- 
ants. Different  types  of  blowers  or  air-circulating  fans  were  used  to  dis- 
tribute the  cool  air  throughout  the  trailer.  The  temperature  of  the  tomatoes 
at  time  of  shipment  and  the  prevailing  weather  throughout  the  trip  determined 
the  amount  of  refrigeration  necessary.  The  maintenance  of  proper  temperatures 
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sometime  required  continuous  mechanical  refrigeration  or  frequent  re-icings 
all  the  way  from  the  shipping  point  to  the  terminal  market.  Often,  upon 
picking  up  a  load  of  tomatoes,  the  driver  received  instruction,  if  the  truck 
was  equipped  with  mechanical  refrigeration,  to  keep  the  thermostat  at  a 
certain  setting.  At  other  times  the  load  was  refrigerated  upon  leaving  the 
shipping  point  and  then  later  needed  protection  from  cold  weather  before  it 
reached  destination.  In  the  winter,  heaters  of  a  portable  type,  using  alcohol 
or  propane  for  fuel,  were  used  to  keep  the  fruit  from  chilling  or  freezing. 

Wall  strips  and  floor  racks  are  advisable  to  insure  adequate  circulation 
of  air  arouna  and  under  the  load  (3)»  The  recommended  transit  temperatures 
for  tomatoes  are  55-70"  F.  The  most  satisfactory  shipping  results  are  obtain- 
ed with  thermostatically  controlled  refrigerating  and  heating  devices.  \<ihen 
used  properly,  heaters  help  prevent  chilling  injury  which  occurs  when  the 
tomatoes  are  transported  at  temperatures  unaer  50"  F.  "The  lower  the  tempera- 
ture and  ttie  longer  the  time  the  fruit  is  held  at  temperatures  below  50"  F. , 
the  more  susceptible  the  fr\iit  is  to  decay.  Mid  chilling  injury  does  not 
show  in  transit  or  on  arrival  but  it  shows  up  later  in  ripening  with  more 
culls  and  less  'pack  out'  "  (6). 

Rail  Shipments 

Rail  shipment  is  an  important  factor  in  the  transportation  of  mature- 
green  tomatoes  from  California  and  Florida.  Special  features  of  rail  trans- 
portation such  as  diversion  and  reconsignment,  lower  minimum  weights  wiiich 
permit  smaller  loads,  and  scheduled,  dependable  delivery  have  considerable 
value  to  the  tomato  industry.  The  minimum  weight  for  rail  shipment  is  usually 
20,000  pounds  of  tomatoes,  containers,  liners,  and  wraps.  The  shipping  con- 
tainers, loading  methods,  patterns,  and  bracing  listed  in  tariffs  of  container 
and  loading  rules  issued  by  the  railroads,  vai^'"  considerably  between  Florida 
and  Caiifomia.  For  California,  from  which  tomatoes  move  mostly  in  wooden 
lugs,  10  different  loading  methods  are  authorized  in  the  Container  and  Loading 
Rules  Tariffs  for  divided  loads  and  only  one  method  for  a  solid  load.  For 
FLoiT-da,  with  verj^  little  lug  movement,  only  one  divided  and  one  solid  loading 
method  are  authorized. 

Load  patterns.— The  typical  shipment  of  California  tomatoes  in  JO-pound 
wooden  lugs  was  loaded  crosswise  with  a  center  gate  in  the  doonfay  area  (fig. 
8)  and  with  either  horizontal  stripping  on  each  layer,  or  gate  frames  with 
vertical  strips  used  to  hold  the  containers  in  row  alinement  and  maintain  the 
ventilation  channels  (fig.  9)«  This  allowed  the  air  to  circulate  through  the 
entire  load.  The  average  divided  carload  consisted  of  650  lugs  with  a  weight 
of  26,800  pounds.  The  lugs  are  loaded  crosswise  on  bottoms  across  the  width 
of  the  car,  5  3:*ows  wide,  5  layers  high  (fig.  9).  The  standard  load  is  26  stacks 
long  with  13  stacks  in  each  end  of  the  car.  The  loads  are  divided  in  the  door- 
way area  by  a  center  gate  about  2k   to  30  inches  wide.  All  lengthwise  slack  is 
taken  up  by  squeezing  the  load  with  a  mechanical  device  before  installation  of 
the  center-gate  bracing  in  the  doorway  area. 
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Figure  8,- 


Bi'j-o038 
JO-pound  wooden  lugs,  shovan-  center  gate  in  Dlace. 
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Figiire  9» — Cross -section  of  a  crosswise-on-bottoms  load  of  30-potind  wooden 
lugs  of  California  tomatoes,  shovri.ng  gate  frames  to  hold  lugs  in  row  aline- 
ment  being  installed  at  the  shipping  point. 


In  Florida  shipments,  in  which  the  60-pound  wirebound  crates  are  used 
extensively,  lengthwise  loads,  solid  and  divided,  with  or  without  horizontal 
stripping,  are  authorized  (fig.  10),  Most  shipments,  however,  consist  of 
through,  or  solid,  loads  with  no  center  gate.  For  shipments  in  the  wirebound 
containers  from  California,  only  through  loads  are  authorized,  with  or  without 
horizontal  stripping.  Almost  all  the  loads  observed  were  of  the  solid  type 
mthout  stripping,  containing  399  crates  per  car  with  gross  x^^eight  of  27,000 
pounds.  The  crates  are  loaded  lengthwise  in  the  car,  on  bottoms,  7  rows  wide, 
3  layers  high,  19  stacks  long,  in  a  car  of  standard  length. 

The  rail  shipments  of  the  fxall-telescope  50-pound  fiberboard  boxes  from 
both  States  consisted  predominantly  of  throiigh,  chimney-t^'pe  loads  (fig.  11), 
although  several  tests  were  run  on  split-T  type  and  crossx-d-se-lengthwise 
loads.  The  typical  chimney  load  held  li56  containers,  made  up  of  'j^6   chimn^ 
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Figure  10. — Cross-section  of  a  refrigerator  carload  of  60-pound  xirlreboxmd 

crates  at  the    -hipping  point. 


stack  units  of  12   boxes  each  and  2   crosswise  stacks   of  12  boxes  each.     The 
crobbivxse  staclcs  were  separated  from  each  other  by  chimneys  or  vertical 
ventilation  flues  to  facilitate  air  circulation.     This  load  had  a  gross 
wei^t  of  21;, 200  pounds  with  3  layers  of  containers. 

The  loads  of  the  Z;0-pound  fiberboard  boxes  with  the  cap-type  covers  were 
mainly  of  the  solid  type  and  contained  556  boxes,  having  a  gro^s  weight  of 
2/1,200  pounds.     Tlie  loading  pattern  was  h  layers  high,  k  boxes  crossvrLse,  and 
1  container  lengthwise,  making  a  total  of  5  rows  across  the  ;cLdth  of  the  car. 
^e  crossvrLse  rows  were  30  boxes  long  and  the  lengthwise  rows  were  19  lon<^. 
This  solid  load  worked  well  for  most  of  the  i;0-pound  containers,  as  the  over- 
hang of  the  cap-type  covers  maae  narrow  channels  for  ventilation  between  the 
rows  and  stacks  of  boxes  and  between  the  outer  rows  of  boxes  and  the  side 
walls • 
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Figure  11. --Doorway  view  of  chimney  load  of  50-po-und  full-telescope  fiber- 
board  boxes  m  refrigerator  car  at  the  shipping  point. 

The  32-poiand  fiberboard  lug  for  placed  ana  wrapped  tomatoes  was  loaded 
in  solid  or  through  loads,  which  contained  628  containers  with  a  gross  weight 
of  2U}050  pounds.  Each  stack  had  U   roi^s  of  boxes  loaded  crosswise  and  2  rows 
of  boxes  loaded  crosswise  and  2  rows  loaded  lengthwise  of  the  car,  U   layers 
high.  In  the  ends  of  the  car  there  were  a  total  of  21|  crosswise  stacks  and 
20  lengthwise  stacks  with  the  doorway  area  fillea  out  with  J   stacks  of  con- 
tainers loaded  crosses e,  7  rows  vnde.  The  lugs  xvere  separated  by  31- inch- 
long  "X"  type  separators  of  fiberboard  that  fitted  between  the  corners  of  k 
•adjoining  containers.  Because  the  slight  biilge  of  the  boxes  took  up  most  of 
the  ventilation  space  between  the  rows,  the  separators  appeared  to  be  of  little 
value. 


Transit  time.-- 'The  usual  transit  time  for  rail  shipments  from  southern 
Florida""  "to"  lievj   lork  x^ras  U  to  3  days.  The  direct  schedule  from  central  Calif- 
ornia to  the  same  city  was  8  days,  with  the  total  time  before  unloading, 
including  handling  time  by  consignees  at  destination,  averaging  from  9  to  U 
days.  Differences  in  transit  time  by  rail  depended  on  the  routing  and  how 
soon  the  receiver  wanted  the  car  delivered.  Otherid.se,  the  actual  elapsed 


-  20  - 

time  in  transit  would  losually  not  have  varied  more  than  1  day.  Some  rail  ship- 
ments of  tomatoes  v;ere  not  unloaded  until  2  or  J  days  after  their  arrival  at 
destination.  The  unloading  was  usually  delayed  if  a  large  percentage  of  fruit 
in  the  shipment  was  green  in  order  to  give  it  time  to  ripen  in  the  car,  or  if 
the  repacker  had  a  considerable  amount  of  other  fruit  on  hand  waiting  to  be 
run  over  the  sorting  line.  In  contrast,  however,  most  truck  shipments  were 
unloaded  the  day  they  arrived,  regardless  of  the  ripeness  of  the  fruit. 

Refrigeration  and  protective  services. — The  protective  services  necessary 
for  tomato  shipments  by  rail  depend  primarily  upon  the   average  temperature  of 
the  fruit  when  loaded  and  the  weather  at  time  of  shipment.  Protective  services 
used  for  the  test  and  check  shipments  by  rail  included  in  this  study  were  re- 
presentative of  those  used  I'or  the  majority  of  commercial  shipments  of  tomatoes 
from  each  major  producing  area.  The  services,  in  general  gave  satisfactory 
results,  but  in  a  few  shipments  temperatures  in  the  doorway  area  were  found 
to  be  a  little  on  the  low  side  during  cold  weather.  Recomiriended  initial  icings 
for  fall-grown  tomatoes  shipped  from  California  to  eastern  markets  are  (6): 

Average  temperature  of  Initial  ice  for  cars  shipped 

fruit  when  loaded  with  vents  closed 

Above  80°  F 2|  tons  in  each  bunker  (full) 

Between  75°  and  80°  2  tons  in  each  bunker 

Between  65 "   and  75  °  I2  ^ons   in  each  bunker  1/ 

Betv:een  60 "  and  65°  1  ton  in  each  bunker  1/ 

Between  SS "   and  60  °  ^  ton  in  each  bunker  1/ 

Between  50  *  and  SS''   None 

1/   On  half-stage  racks 

Shipments  from  Florida  have  somewhat  different  requiroTients  because  of 
the  different  tomato  shipping  areas  in  that  State  and  the  difierent  shipping 
seasons  in  these  areas.  Usually  the  temperature  of  the  fruit  at  time  of  load- 
ing is  higher  than  in  California  and  requires  Lmmediate  refrigeration  to 
reciuce  it  to  the  desired  level  for  transit.  This  tabulation  should  be  helpful 
in  determining  icing  requirements  for  fruit  shipped  from  different  areas, 
provided  the  necessarj^  adjustments  are  made  for  prevailing  conditions, 

A  light  re-icing  at  one-half  to  1  ton  in  each  bunker  may  be  desirable  for 
long-distance  shipments  in  unseasonably  warm  weather.  Moderate  and  uniform 
temperatures  can  best  be  maintained  in  cars  equipped  with  air-circulating  fans. 

COI-IPAR\nVF  LABOR  RFQUI?JEIlE^nS  BY  TYPE  OF  CONTAINER 
Packing  Shed  Operation 

All  6  packing  sheds  in  Florida  and  California  covered  in  this  study  had 
both  railroad  spurs  and  truckloading  docks  for  shipping  tomatoes.  The  packing 
methods  used  varied  somewhat  between  the  2  States,  partly  because  of  the 
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different  containers  packed.  The  time  studies  for  labor  requirements  started 
with  the  moving  of  materials  required  for  the  containers,  makeup,  or  assembly, 
and  followed  through  all  the  other  packing  operations  until  the  packed  con- 
tainers were  loaded  in  the  rail  car  or  truck.  No  time  and  cost  studies  were 
made  of  other  phases  of  packinghoiise  operations,  such  as  receiving,  dumping, 
sizing,  ana  grading  fruit,  which  were  not  affected  by  the  type  of  shipping 
container  used. 


Florida 

As  bulk  containers  are  used  to  market  most  of  the  tomatoes  produced  in 
Florida,  most  packing  sheds  in  the  State  are  equipped  primarily  for  b\iLk 
packing.  I^iany  of  the  sheds  are  of  more  than  one  level,  with  the  second  story 
being  used  for  the  storage  and  assembly  of  container  blanks.  Assembly  opera- 
tions include  stitching  of  fiberboara  containers  or  the  makeup  and  inserting 
of  liners  in  wirebound  crates.  The  containers  are  then  fed  by  gravity  chute 
or  conveyor  to  the  first  floor  packing  line.  Many  houses  pack  fiberboard 
boxes,  crates,  and  field  boxes  simultaneously  on  the  same  line.  The  one-storj-- 
buildings  have  makeup  facilities  in  a  separate  area  away  from  the  working  area 
of  the  actual  packing  operations,  and  the  assembled  containers  are  led  to  the 
packing  lines  by  manually  pushing  them  down  a  roller  conveyor  or  by  a  powered 
belt  conveyor. 

The  operation  of  "catching,"  or  filling  the  containers,  requires  from 
1  to  3  men  per  filling  station,  depending  upon  the  size  of  the  fruit  being 
graded  at  that  point  and  how  fast  the  grading  belt  is  being  operated.  The 
extremely  large  and  small  sizes  of  fruit  usually  do  not  grade  out  in  as  large 
qiiantities  as  medium  sizes  and  therefore  do  not  require  as  mariy  men  to  keep 
up  with  the  grading  belt.  The  elements  of  work  in  the  actual  "catching" 
operation  for  wirebounds  take  place  in  the  follomng  sequence:  Reach  for  an 
empty  container,  open  it,  adjust  the  liner,  stamp  fruit  size  on  the  container, 
place  it  next  to  tiie  container  being  filled,  push  it  under  the  filling  chute 
(simultaneously  puslilng  the  full  crate  out),  level  out  the  amount  of  fruit  in 
the  filled  container,  and  move  the  full  container  to  the  powered  conveyor  line 
for  transportation  to  the  lidding  station.  In  team  operation  the  workers 
usually  change  positions  with  one  another  several  times  in  the  day  to  help 
relieve  the  monotonj'-  of  the  job. 

The  filled  containers  are  then  moved  down  the  conveyor,  usually  to  a 
weighing  station.  Some  of  the  sheds,  however,  have  omitted  this  operation 
and  instead  fill  each  container  to  capacity.  In  both  operations  the  packs 
are  levelea  out  on  top,  sometimes  adding  a  few  more  tomatoes  or  removing  some. 
The  paper  or  cardboard  liners  are  folded  inward,  the  lid  bent  dovm  in  a 
partially  closed  position,  and  the  U   wireloops  on  the  side  bent  into  an  up- 
right position.  The  bO-pound  -wirebound  crates  then  go  into  the  semiautomatic 
closing  machine  that,  with  the  aid  of  the  operator,  pushes  the  U   wires  on  the 
side  of  tlie  crate  through  U   loops  on  the  lid,  closes  the  lid,  and  bends  doim 
the  U   wire  ties  tightly  against  the  crate. 
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In  the  full-telescope  30-pound  box,  the  top  ilaps  were  first  stitched 
shut  (fi-.  12).  The  bottom  piece  of  the  container  was  then  placed  inside  the 
inverted\on  piece  and  the  bottom  flaps  bent  outward  away  from  the  center  of 
the  box  so  that  they  would  not  interfere  with  filling  (iig.  13 ).  After  iill- 
ing,  the  containers  are  moved  to  the  weighing  station,  if  any.  The  iruit  is 
thei  leveled  out,  and  as  th.e  boxes  move  through  a  gluing  machine,  the  bottom 
flaps  are  foldea  and  sealed,  or  if  a  stapling  gun  is  used,  the  flaps  are 
closed  and  stitched.  Filling  this  t^-pe  of  container  through  the  bottom 
eliminated  the  difficulties  that  were  encounterea  when  the  bottom  pieces  were 
filled  separately  and  the  top  piece  was  then  forced  over  the  bottom  piece. 
The  weifht  of  the  fruit  bulgea  the  sides  of  the  piece  outward,  making  it 
difficult  to  slide  the  top  piece  over  it. 

The  UO-pound  fiberboard  containers  had  separate  covers  that  fitted  2  or 
jj  inches  down  over  the  sides  of  the  bottom  part  of  the  carton.  The  fruit  was 
poured  into  the  bottom  part  of  the  carton,  which  then  followed  the  sane  opera- 
tions of  weighing  and  leveling  as  the  other  containers.  The  lidding  operation 
sLTiply  consisted^of  placing  the  covers  on  the  bottom  of  the  box,  engaging  the 
metal  clips,  if  any,  through  the  slots  in  the  covers,  and  bending  them  down- 
vzard  to  secure  the  covers. 

The  filled  containers  were  then  transported  into  the  truck  or  refrigera- 
tor car  by  2-wheel  clamp-style  hand  trucks.  A  few  of  the  packinghouses  had 
powered  belt  conveyors  for  carr^'-ing  the  containers  into  the  cars  or  trucks. 
The  loaders  removed  the  containers  from  the  hand  trucks  or  conveyor  and  placed 
them  in  the  load  according  to  the  loading  pattern  used. 

Cnly  a  few  of  the  packinghouses  in  Florida  were  equipped  for  packing 
placed  and  wrapped  tomatoes  in  jO-pound  wooden  lugs,  and  in  those  that  were 
so  equipped  the  lug  packing  facilities  were  secondary  to  the  primary  bulk- 
packing  lines. 

California 

Tomato  packinghovise  methods  in  the  main  producing  areas  of  this  State 
differed  greatly  from  those  used  in  Florida.  The  lines  and  packing  areas  in 
the  packing  sheds  were  basically  designed  for  handling  place-packed  and  wrapped 
tom'itoes  in  wooden  lugs.  In  recent  years  facilities  have  been  added  for  bulk- 
packing  operations  in  most  sheds.  Some  of  the  sheds  are  of  the  multistory 
type  with  lug  makeup  or  assembly  on  the  second  floor.  In  other  sheds  the  con- 
tainers were  assembled  elsewhere  in  the  shed  g.nd  supplied  to  the  lines  by 
means  of  powered  or  manually  operated  conveyors.  Some  of  the  sheds  even  had 
the  container  make\ip  men  outside  in  an  area  near  the  plant  building. 

The  v;ood  parts  of  the  lugs  were  assembled  by  automatic  nailing  machines 
of  wt-iich  there  were  several  different  types  in  use.  Some  of  the  plants  had 
labeling  machines  to  label  the  ends  of  the  lugs  before  assembly.  From  the 
assembly  area  the  assembled  lugs  were  moved  by  manually  operated  roller  con- 
veyors, powered  belt  conveyors,  or  chain  trolley  conveyors,  parallel  to  the 
packing  line. 
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Figure  12 •--Stitching  flaps  o±  one  section  of  30-pound  full-depth  telescope, 

dual-purpose  fiberboard  box. 
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Figure  IJ. — Folding  in  I'laps  on  bottom  section  of  the  lull-telescope  50-po\md 

dual-purpose  liberboard  box. 


Varying  with  the  size  of  the  packing  shed,  the  packing  line  or  lines  had 
many  stations  for  packers  located  extremely  close  to  one  another.  At  these 
pacid.ng  stations  the  packer  grasped  the  sized  and  graded  fruit  from  the  bin, 
wrapped  it  with  tissue  vrrap,  ana  place-packed  it  in  the  lug,  lining  up  the 
individual  fruits  in  rows  and  layers.  United  States  Standards  for  Fresh 
Tomatoes  cover  the  size  and  arrangement  of  the  fruit  in  the  jO-pound  wooden 
lug.  The  shipper  has  the  option  of  several  types  of  packs  but  each  pack  has 
stringent  req-oirements  for  pattern,  fruit  size,  and  v/rapping.  The  bulk  of 
the  shioments  in  l\Jgs  observed  in  the  shipping  tests  were  of  the  U.  S,  Double 
V/rap  fack   in  which  the  tomatoes  in  the  top  layer  or  "face"  were  packed  with 
only  1  tomato  in  a  wrapper  and  the  lower  layer,  or  layers,  of  fruit  were 
packed  not  more  than  2  tomatoes  in  a  wrapper. 
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The  full  lugs  were  then  placed  on  a  powered  conveyor  belt  and  moved  to 
the  lidding  machine.  This  is  an  automatic  nailing  device  that  securely  nails 
the  cover  to  the  ends  of  the  lug.  The  packed  lugs  were  transported  into  the 
truck-trailer  or  refrigerator  car  by  2-wheel  clamp-type  hand  trucks,  or  by 
powered  or  gravity  conveyors.  The  car  loaders  removed  the  containers  and 
placed  them  in  the  load,  nailed  down  the  spacing  strips  or  gate  frames, 
squeezed  the  slack  from  the  load  by  means  of  a  hydraulic  squeeze,  and  install- 
ed the  doorway  bracing. 

The  packing  of  the  60-pound  wirebound  crates  varied  considerably  between 
different  sheds.  Some  of  the  newer  sheds  were  built  with  air^le  room  and 
advance  planning  for  bulk-packing  operations.  Many  of  the  older  houses  had 
to  revise  their  layout  to  add  the  bulk  facilities  wherever  space  permitted. 
The  crates  were  usually  assembled  much  nearer  to  the  filling  operation  than 
the  lugs  were.  The  assembly  and  filling  operation  for  wirebound  crates  in 
general,  however,  followed  quite  closely  the  previously  described  method  of 
operation  ijused  in  Florida, 

The  methods  used  in  packing  the  32-pound  fiberboard  lugs  were  exactly 
the  same  as  those  used  for  the  30-pound  wooden  lugs,  except  for  the  makeup 
and  closure  of  the  container.  This  container  was  manufactured  with  matching 
spots  of  pressure-sensitive  adhesive  on  the  top  and  bottom  flaps.  The  bottom 
piece  of  the  lug  was  assembled  by  folding  together  the  flaps  and  pressing  the 
spots  of  adhesive  together.  The  top  was  then  placed  around  the  outside  of  the 
bottom  piece  with  the  cover  flaps  unsecured.  After  the  lug  was  packed  with 
fruit,  the  cover  flaps  were  folded  into  position  and  the  matching  spots  of 
glue  caiised  the  flaps  to  stick  together  with  the  application  of  a  moderate 
amount  of  pressure  on  the  top  of  the  container. 

Labor  Requirements 

As  this  stu(fy  was  designed  to  con^are  some  expeirlmental  containers  with 
the  predominantly  used  containers  in  Florida  and  California,  one  InqDortant 
step  was  the  development  of  a  comparison  of  the  costs  and  labor  requirements 
of  packing  and  shipping  fruit  in  the  different  containers.  Industrial 
engineering  studies  were  made  of  all  packing-shed  operations  that  were 
affected  by  the  type  of  tomato  shipping  containers  used.  The  same  or  similar 
work  elements  were  observed  for  all  containers  included  in  this  study.  The 
time  requirements  for  woiic  elements  secured  by  time  studies  were  supplemented 
with  allowances  to  cover  worker  fatigue  and  personal  time.  Productive  labor 
only  was  included  in  the  stuc^y,  as  many  of  the  containers  studied  were  often 
assembled  and  filled  on  an  experimental  basis,  with  more  delay  than  would 
occur  if  the  packing  sheds  were  properly  equipped  to  pack  and  handle  them  on 
a  regular  commercial  basis.  In  addition,  as  most  unproductive  labor  results 
from  the  type  of  supeirvision  the  wo  risers  receive,  it  should  occur  with  approx- 
imately the  same  frequency  with  any  type  of  container  being  used  at  any  given 
plant  on  a  production  basis.  Table  2  includes  a  general  grouping  of  the 
work  elements  studied  and  the  average  time  plus  allowances  that  was  actually 
spent  on  productive  work.  Packinghouse  operations  such  as  grading  the  fruit 
and  picking  out  culls  were  not  included  in  the  labor  study  as  they  were  not 
aifected  by  Ihe  shipping  container  used. 
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Table  2.— Packing-shed  productive  labor  required  for  packing  tomatoes,  by 
type  of  operation  and  container,  California  and  Florida,  1955-56  1/ 


Avera^-e  man-minutes  per  100  pounds  of  tomatoes  in — 

Work  operations  st\idied  : 

V.ood  ; 

30-pound* 

lug  2/  ; 

VJire-  : 

bound  : 

60-pound  : 

crate  2/: 

Fiber-  : 

board   : 

50-pound  : 

box  2/  : 

Fiber-  : 

board   : 

UO-pound  : 

box  2/  : 

Fiber- 
board 
3 2 -pound 
lug  2/ 

Man-  : 
minutes : 

Man-   : 
;  minutes  : 

.76   i 
:  2.11   • 

':     1.12 

':       .27 
: 

:   .31 

1-Ian-   : 
minutes  : 

.90   1 
:  1.62   1 

''.     1.31 
:   .33 

i   .3k 

Man-   : 
minutes  J 

J 
:  1.83   ! 

:  1.90   : 

:  1.35 
:  .35 

t 

:   .21 

Man- 
minutes 

Make  up  container,  place  : 
in  lirjers,  deliver  to    : 
packing  line : 

Get  container,  stamp,     : 
adjust  liners,  fill  or 
wrap  and  pack,  place 
full  container  on 
conveyor 

Weigh,  adjust  tomatoes  in 
container,  stamp,  label, 
bend  dovm  lid,  lid  or 
seal,  set  off  or  pull 
off  the  line 

Transport  to  car  or 
truck  and  return 

Load  in  truck  or  railroad 
car,  make  and  install 
bracing,  strips,  gates, 
spacers,  etc 

.96  i 

8.67 

:  1.13 

: 

:   .36 

':       .67 

.  1.58 

:  8.75 

'i       .91 
':       .36 

:   .S6 

Total ^  all  nppra ti  nns , , » , , 

:  11.79 

':     h.59 

:  U.50 

i  5.81; 

:  12.22 

1/  Includes  personal  and  fatigue  allowances. 

"2/   Label  weights  losed  for  container  identification.  Actual  container  and 
fruit  wei^ts  from  table  1  were  used  in  the  calculations. 


Data  in  table  2  sho;^  that  most  of  the  difference  in  labor  requirements 
by  type  of  container  occurred  in  the  filling  of  the  containers,  with  the  wrap 
and  place-pack  in  the  30-pound  wooden  lug  and  the  32-pound  fiberboard  lug 
taking  ti  to  5  times  as  much  labor  time  as  the  bulk  packs  in  the  other  containers. 
As  the  time  requirements  for  each  of  the  work  operations  shown  in  table  2  are 
expressed  on  the  basis  of  100  pounds  of  fruit,  the  containers  of  smaller  capacity 
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have  greater  labor  reqiiirements  since  it  is  necessary  to  assemble,  pack,  and 
handle  more  of  them  than  the  larger  containers  for  an  equivalent  quantity  of 
frvlt.     The  50-pound  full-telescope  fiberboard  box  required  only  1,62  nan- 
mii.iites  per  100  pounds  of  frioit  for  the  filling  operation,  as  compared  with 
l.yO  man-minutes  for  the  UO-pound  fiberboard  box,  2«11  for  the  60-pound  wire- 
bound  crate,  6,67  for  the  wooden  Ixig,  and  8,75  for  the  fiberboard  lug. 

For  all  assembling,  packing,  and  loading  operations, the  labor  required 
for  100  pounds  of  fruit  was  h»50   man-minutes  for  the  50-po\md  full-telescope 
fiberboard  box,  h»S9   for  the  60-pound  wirebound  crate,  5«8U  for  the  UO-pound 
fiberboard  box,  11,79  for  the  wooden  lug,  and  12,22  for  the  fiberboard  lug. 

Repacking  Operations  and  Methods 

The  7  repacking  plants  studied  at  different  markets  were  all  equipped 
with  facilities  for  receipt  of  tomatoes  by  truck.  In  addition,  most,  but  not 
all,  were  located  on  railroad  spurs.  In  the  larger  terminal  markets  the 
smaller  repackers  without  railroad  spurs  often  bought  tomatoes  at  auction  and 
trucked  them  to  their  plants,  or  received  them  directly  by  truck,  or  trucked 
them  from  a  car  located  on  railroad  team  tracks. 

Several  basic  methods  were  losed  for  unloading  the  fruit  from  the  trucks 
and  railroad  cars  at  the  7  different  repacking  plants  covered  in  this  stuc^, 
liost  of  the  more  modem  plants  used  a  portable  powered  belt  conveyor  to  trans- 
port the  containers  from  the  truck  or  car.  Still  others  used  a  gravity  roller 
conveyor  for  the  same  purpose.  In  most  plants  the  containers  x^rere  stacked  on 
pallets  outside  the  car  for  further  transfer  to  temporary  storage  or  the  dung- 
ing line  by  forklift  trucks.  Some  plants  still  used  the  manual  2-wheel  clamp 
truck  for  the  same  purpose.  The  most  modern  plant  layout  studied  tied  in  a 
powered  conveyor  v/ithin  the  plant  to  the  powered  conveyor  from  the  car  and 
transported  the  containers  directly  to  the  dumping  position.  The  plants  that 
did  not  use  conveyors  in  unloading  usually  employed  a  ii-wheel  hand  platform 
truck,  with  or  without  pallets,  or  skids,  or  2-wheel  hand  trucks.  The  size 
of  unloading  crews  varied  from  1  to  5  men,  the  average  being  a  2-man  crew. 
Temporary  storage  was  usually  necessary  for  part  of  the  car  or  truck  load  as 
the  unloading  function  was  faster  than  the  sorting  and  repacking  of  the  fruit. 
As  the  fruit  was  needed  by  the  dumping  crews,  it  was  drawn  from  the  temporary 
storage  which  was  usually  located  as  close  to  the  dumping  operation  as  the 
araount  of  available  floor  space  permitted.  In  many  plants  the  storage  facility 
was  on  a  different  floor  than  the  packing  and  grading  line. 

The  size  of  the  dumping  crew  varied  with  the  types  of  containers  being 
dumped,  and  with  the  ripeness  and  condition  of  the  fruit  being  handled.  Con- 
tainers with  a  high  proportion  of  ripe  and  turning-ripe  fruit  had  to  be  dumped 
slowly  to  allow  the  sorters  to  separate  it  correctly.  Lugs  required  a  large 
crevj  because  of  difficulty  encountered  in  opening  them,their  small  capacity 
(requiring  opening  more  containers  than  for  the  same  amount  of  friiit  in  con- 
tainers of  larger  capacity),  and  the  job  of  loosening  the  paper  wraps.  Usually 
the  dumping  operation  required  2  to  U  men  in  the  crew,  exclusive  of  additional 
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operators  required  for  loosening  or  removing  paper  ^Traps.  Many  of  the  con- 
tainers, after  being  enptied  of  their  contents,  :/ere  stacked  on  skids  and 
taken  to  the  loading  dock  area  for  disposal  or  sale  to  used-container  vendors. 
The  wooden  Inrs   often  went  farther  dovm  the  repacking  line  and  were  used  for 
teniporary  storage  of  green  or  turning  ripe  tomatoes  in  the  ripening  rooms. 

In  several  plants  the  fiberboard  boxes  incorporating  reuse  features  were 
taken  directly  to  the  tube-packing  station  at  the  end  of  the  grading  and  pack- 
ing line  and  used  as  master  containers  for  the  tubes  of  ripe  tomatoes.  In 
many  of  the  repacking  plants  that  also  repacked  a  variety  of  vegetables  and 
vegetable  products  in  prepackaged  form,  almost  any  carton  was  reu^ea  as  a 
master  container  for  soup  mixes,  cole  slaw,  spinach,  or  any  other  item  pre- 
packed in  fiLm  bags.  The  ma.iority  of  prepackaged  tomatoes  in  tubes  sre   packed 
out  in  master  containers  holding  10  tubes  of  tomatoes  each  (1).  A  substantial 
quantity  is  also  packed  out  in  containers  holding  20  t\abes  each.  The  small 
remainder  is  p?.cked  out  in  master  containers  holding  12,  15 ,  2i|,  30,  or  1|0 
consumer  packages  {k).     The  master  containers  of  10-tube  capacity  are  usimlly 
self-closir^,  and  thoae  of  20-tube  capacity  are  sealed  by  means  of  gummed 
paper  tape. 

Time  stuoies  were  made  of  all  repacking  operations  that  were  directly 
affected  by  the  type  of  shipping  containers  in  which  the  fruit  x^as  received. 
Allowances  for  fatigue  and  personal  tune  were  added  to  the  time  required  for 
the  actual  productive  vrork  elem.ents.  Table  3  shox'Xs  the  general  grouping  of 
the  separate  elements  of  wori<:  studied  in  the  various  operations  and  includes 
the  average  time  actually  spent  on  productive  vrork,  vrlth   applicable  allowances. 
Repacking  operations  such  as  sorting  the  fruit  and  picking  out  overripe  finiit 
and  culls,  were  not  included  in  the  labor  study  as  they  were  not  afiected  by 
the  type  of  shipping  container  in  v/hich  the  fruit  vxas  received. 

Table  3  shows  that  the  greatest  difference  in  labor  requirements  of  the 
various  operations  studied  is  found  in  the  opening  of  containers,  dumping,  and 
removing  paper  wraps,  vrith   the  vn:'apped  and  place-packs  requiring  3  to  U  times 
as  much  labor  per  100  pounds  of  fruit  for  these  i-jork  elements  as  was  required 
for  the  same  quantity  of  fruit  received  in  bulk -packed  containers. 

The  opening  and  dumping  operation  for  the  full-telescope  30-pound  fiber- 
boara  box  (fig.  lU)  required  only  1.25  man-minutes  per  100  pounds  of  fruit  as 
coppareci  vrith  l.f?2  for  the  60-pound  vjirebound  oralis,  1,71;  for  the  UO-pound 
fiberboaro  box,  i;.21  for  the  fiberboaro  lug,  and  3.66  for  the  wooden  lug 
(table  j).  Differences  in  labor  requirements  as  oetween  the  different  types 
of  shipping  containers  for  the  various  other  repacking  operations  studied 
were  relntivaly  insignificant.  However,  there  was  a  slight  difference  between 
the  30-pound  full-telescope  fiberboard  box  and  the  other  containers  in  the 
makeup,  packing,  and  sealing  of  the  master  contsiiners.  A  slightl;^'-  greater 
amount  of  time  v;as  req-aired  to  convert  each  50-pound  shipping^container  to 
2  master  containers  and  to  seal  the  covers  than  to  assemble,  fill,  and  close 
new  master  containers  for  the  fruit  received  in  tlie  other  shipping  containers. 
The  total  differences  in  labor  req\iirements  for  all  selected  repacking  opera- 
tions for  the  fruit  received  in  different  types  of  shipping  containers  are 
summarized  in  table  3  according  to  the  size  of  master  container  used  for 
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Figure  11;.— Dumping  tomatoes  onto  grading  or  sorting  line  at  repacking  plant 
from  50-po\md  i'ull-telescope  fiberboard  boxes. 


cariying  the  tubes  of   repacked  fruit  from  the  repacking  plant  to  wholesale 
and  retail  outlets.  The  comparison  is  made  on  this  basis  because  of  the 
differences  in  cost  of  makeup  and  packing  between  the  two  sizes  of  master 
containers.  Time  differences  in  labor  required  for  the  dumping  operations 
account  for  most  of  the  differences  in  total  labor  requirements  between  the 
various  containers. 


COMPARATIVE  COSTS  BY  TYPE  OF  CONTAINER 


Cost  comparisons  were  made  for  the  various  tomato  containers  used  in  the 
shipping  tests.  These  costs  are  separated  into  broad  groups  associated  -with 
different  segments  of  the  packing,  transportation,  and  repacking  of  mature- 
green  tomatoes.  Costs  for  the  same  containers  used  for  shipments  from  Plorida 
and  California  are  compared  separately  due  to  the  substantial  differences  in 
labor  cocts  and  methods  oi'  operation  found  between  these  two  producing  areas. 
It  v.'as  neceosary  to  establish  a  basis  for  comTjarison  to  allow  for  differences 
in  carload  weights  for  the  various  tomato  containers  in  use.  The  standard 
carload  of  tomatoes  from  California  consists  of  approximately  23,000  pounds 
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of  vrrapped  fruit  packed  in  wooden  lugs 5  the  average  rail  shipment  from  Florida 
contains  approximately  25,000  pounds  of  fruit  packed  in  wirebound  crates. 
Averaging  the  standard  loads  from  each  State  gives  a  load  of  2i|,000  pounds  of 
fruit  upon  which  all  cost  calculations  in  this  report  are  based. 

Costs  to  Shippers  and  Potential  Savings 

California . --The  labor-time  ingredients  of  the  separate  work  elements  in- 
volved in  packing  and  loading  the  vsi'ious  shipping  containers  used  in  Calif- 
ornia (see  table  2)  were  found  by  extensive  time  studies.  These  time  measure- 
ments were  translated  into  labor  costs  b;/-  usir^  the  values  from  the  1956  Tomato 
Wage  Scale  in  California,  applying  the  piece  rate  where  applicable  and  the 
hourly  rates  for  operations  not  covered  by  piece  rates.  Costs  of  materials, 
such  as  containers,  c^J^  bracing,  paper  x^raps,  crate  liners,  car  loading  strips, 
and  center  gates,  charged  to  the  shipper,  were  also  secured.  The  basic  purpose 
of  this  part  of  the  stucfy  was  to  compare  direct  costs  of  containers,  labor,  and 
material.  It  was  assumed  that  costs  such  as  overheaa,  fruit  grading,  power, 
lights,  water,  depreciation,  and  insurance  XTOuld  not  vary  with  the  type  of 
shipping  container  used.  As  the  wooden  lug  is  the  predominant  shipping  con- 
tainer for  California  tomatoes,  it  is  used  as  a  basis  of  comparison  for  pack- 
ing, loading,  transportation,  and  repacking  costs  for  California  fruit. 

Table  k   shows  the  various  costs  for  packing  operations  studied  with  re- 
spect to  containers,  from  makeup  or  assembly  for  filling  through  loading  out 
of  the  car  for  shipment  from  California,  Similarly,  the  potential  savings  5/ 
are  listed  for  each  item  covered.  Use  of  the  standard  wooden  lug  involves 
total  average  packing  costs  of  3^512,01  per  carload  of  2i4,000  po'onds  of  i-rrapped 
and  place-packed  fruit.  The  container  which  offered  the  greatest  potential 
savings  in  packing  and  loading  costs  was  the  50-pound  full-telescope  fiber- 
board  box,  with  a  total  cost  of  only  02148,77.  As  conpared  to  the  standard 
wooden  lug,  the  total  saving  was  $263,2l|  per  carload.  The  potential  savings 
were  S2U6.2l|.  for  the  60-pound  wirebound  crate  and  $212,28  for  the  iiO-pound  cap- 
cover  type  fiberboard  box,  6/  The  potential  savings  are  smaller  for  the  fiber- 
board  lug  box  of  t^rrapped  and  place-packed  fruit,  being  only  5103.35  per  car. 
The  greatest  part  of  the  potential  savings  is  realized  from  differences  in 
costs  of  containers,  liners,  labels,  and  other  materials.  Labor  productivity 
may  be  increased  by  pouring  the  fruit  into  the  containers  designed  for  bulk 
packs,  rather  than  placing  tomatoes  individually, 

5/  The  term  '"potential  savings"  as  \:ised  in  this  report  refers  to  the 
average  savings  that  might  be  realized  if  one  type  of  container  were  sub- 
stituted for  another.  They  are  necessarily  based  on  the  average  costs  at 
the  packing  and  repacking  plants  at  which  the  time  and  cost  studies  were  made, 

6/  Although  this  container  was  not  Msed  for  shipment  of  California  tomatoes 
during  the  period  covered  by  this  study,  calculated  costs  and  potential  savings 
that  might  derive  from  its  use  are  shovm  here.  They  are  based  on  the  delivered 
cost  of  this  type  of  container  in  California  and  on  man-hour  requirements  for 
assembling,  filling,  lidding,  and  loading,  which  were  developed  in  studies  in 
Florida  packinghouses  with  packing  facilities  and  methods  similar  to  those  in 
California  and  vfere   converted  to  labor  costs  by  using  the  1956  California 
Tomato  VJage  Scale, 
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Florida, •— The  same  procedure  was  followed  m  Florida,  except  that  the 
average  wage  rate  of  $1.23  per  hour  was  used  for  figuring  labor  costs  as  there 
was  no  ujiiformily  of  wage  rates  in  tomato  shipping  areas  in  this  State.  As 
the  fiberboard  lug  for  wrapped  and  place-packed  tomatoes  was  not  used  in 
Floriaa,  that  corrbainer  is  omitted  from  table  5»  The  standard  container  in 
Florida  is  the  wirebound  crate  holding  approximately  60  pounds  of  fruit.  The 
total  cost  of  packing  a  carload  of  2U,000  pounds  of  fruit  in  this  container 
was  found  to  be  si?189»97.  A  slight  saving  of  -^l8.8l  resulted  from  the  xise  of 
the  50-pound  full -tele scope  fiberboard  box;  on  the  other  hand,  use  of  the 
l;0-pound  fiberboard  box  would  have  resulted  in  a  loss  of  $22,61;,  Actually, 
these  J   containers  were  quite  close  to  each  other  for  cost  purposes.  The 
wooden  lug,  when  used,  had  costs  of  ^398, 86  per  carload,  which  is  $208,89  more 
than  the  cost  for  the  standard  >jirebound  crate.  This  substantial  cost  for 
packing  the  wooden  lugs  probably  accounts,  in  part,  for  the  rapid  rise  in  the 
use  of  bulk  containers  in  Florida, 

Rail  Transportation  Costs 

As  representative  freight  rates  were  difficult  to  secure  for  truck  ship- 
ments, and  for  rail  shipments  they  are  a  matter  of  public  record,  rail  charges 
are  included  for  comparative  purposes.  Truck  rates  for  the  same  quantity  of 
fruit  are  believed  to  be  somewhat  lower, 

California , —Charges  for  refrigeration  and  protective  services  were 
assumed  to  be  the  same  for  all  shipments  from  this  State,  as  the  net  weight 
of  fruit  per  carload  was  approximately  the  same  for  the  shipments  in  different 
types  of  containers  studied.  Loads  of  the  wooden  lugs  had  approximately 
2,720  pounds  more  tare  weight  of  wood,  paper,  etc,  exclusive  of  bracing  and 
stripping,  to  cool  than  the  50-pound  fiberboard  box,  which  might  be  expected 
to  ViSe   slightly  more  refrigeration. 

Rail  freight  charges  were  calculated  for  shipments  from  Stockton,  Calif,, 
to  both  ChAcago,  111.,  and  Mew  York,  N,  Y, ,  for  the  containers  included  in  the 
tests,  based  on  estimated  weights  from  the  applicable  tariffs  for  the  30-pound 
wooden  lug  and  the  60-pound  wirebound  crate  and  on  the  actual  weights  listed 
in  table  1  for  the  fiberboard  containers.  Freight  charges  are  slightly  less 
on  all  other  containers  than  on  the  standard  wooden  lug  (table  6), 

Florida, — Rail  freight  charges  were  calculated  from  Homestead,  Fla,,  to 
Chicago,  111,,  and  New  York,  N.  Y. ,  for  tiie  experimental  tests,  based  on  the 
actual  load  weights  given  in  table  1,  For  all  other  containers,  as  shown  in 
table  7,  there  are  slight  savings  in  frei^t  charges  over  the  standard  60- 
pound  wirebound  crate. 

Costs  and  Potential  Savings  in  Repacking  Plants 

The  actual  operations  in  ripening  and  repacking  of  tomatoes  do  not  differ 
much  with  the  varioios  types  of  containers  used,  or  with  the  locality  from  which 
the  tomatoes  are  received,  so  long  as  the  quality  is  good.  The  kind  of  shipping 
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iTable  6, — Rail  freight  charges  per  carload  for  tomatoes  shipped  from  Stockton, 
Calif.,  to  Chicago,  111.,  and  New  York,  N.  Y.,  hy  type  of  container,  1956  1/ 


Container  shipped  2/ 


To  Chicago,  111.,  3/        :     "  To  llm  York ,  N.  Y.  Aj/ 
Charges  5/:   Ihiference  6/r  Charges  5/t  Diiference  6/ 


VJooden  liig,  30 -pound, 

jwirebovind  crate, 
60-pound, 

Fiberboard  box, 
50-pound. 

Fiberboard  box, 
iiO-pound 

Fiberboard  lug, 
32-pound 


Dollars 
53b. 70 


529.10 
52i;.lil; 
530.63 
530,U1 


Dollars 

9.60 

m.26 

8.07 

9.29 


Dollars 


Dollars 


6i;7.50 

-~ 

635.95 

11.55 

630.36 

17.1i; 

637.80 

9.70 

637. 5ii 

9.96 

1/  Based  on  carload  of  2i4,000  pounds  of  fruit,  using  x-jeights  from  table  1  for 
experimental  containers  and  estimated  weights  from  Transcontinental  Freight 
Bureau  Tariff  Lih-h   for  30-pound  wooden  lug  and  60-pound  wireboimd  crate  for 
freight  charge  p\irposes. 

2/  Label  weights  used  for  container  identification. 

3/  Rate  of  '?2.03  per  100  pounds  to  Chicago,  111. 

U/  Freight  rate  of  ?^2.i;U  per  100  pounds  to  New  York,  N.  Y, 

V  Costs  include  3  percent  Federal  tax. 

o/  As  compared  to  the  30-pound  wooden  lug. 


containers  in  which  the  fruit  is  received,  however,  is  important  to  many  re- 
packers  because  of  their  resale  or  reuse  value,  which  varies  from  one  market 
to  another.  Table  8  shows  certain  repacking  costs  where  tomatoes  are  packed 
out  in  10-tube  master  containers,  vriiich  is  the  size  used  by  most  repackers 
(fig.  13).  A  large  part  of  these  costs  is  accounted  for  by  the  original  cost 
of  the  10-tube  master  containers  vised   by  most  repackers  to  carry  the  fruit 
from  the  repacking  plant  to  the  wholesale  or  retail  outlets.  The  cost  of  the 
master  containers  averaged  $278.51  per  carload  of  packed-out  fruit.  Allow- 
ances are  included  in  the  cost  calculations  for  resale  or  reuse  value  of  the 
vaiT-Ous  original  shipping  containers  received.  These  allowances  are  represent- 
ative market  values  of  the  containers  that  prevailed  at  the  time  this  stuc^ 
was  made;  they  vary  considerably  with  plant  locations  and  with  the  time  of  the 
year. 

Some  repackers,  who  rxm  auxiliary  produce  operations  such  as  packing 
spinach  and  sovap   mixes,  can  use  almost  any  suitable  containers  as  master  con- 
tainers for  these  products.  At  some  locations  repackers  may  have  to  pay  to 
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Table  7, Rail  I'reight  charges  per  carload  for  tomatoes  shipped  from  Homestead, 

Fla./to  Chicago,  111.,  and  New  York,  i!.  Y. ,  by  type  of  container,  1936  1/ 


Container  shipped  2/ 


Wircbound  crate, 
60-po-und 


Fiber board  box, 
50-pound 


Fiberboard  box, 
IiO-pound 


V.'ooden  lug,  30-po-und. 


To  Chicago,  111.,  3/        ''       To  rJew  York,  M.   i.,  U/' 


Charges  b/ '   difference  6/:   Charges  5/:   Difference  6/ 


Dollars  Dollars  Dollars  Dollars 

U90.15  —  i;79.a9  — 

/i75.35  ll;.80  h6$.02  U4.L.7 

I18O.97  9.18  U70.51  8.98 

U88.28  1.87  i;77.66  1.83 


1/  Based  on  carload  of  2U,000  pounds  of  fruit,  using  weights  from  table  1  for 
ail  containers,  except  ^>fOoden  30-pound  lug,  for  which  estimated  weight  is  36 
pounds,  and  the  60-pound  wirebound  crate  for  which  the  estimated  wei^t  is  67 
pounds,  from  Tariff  IIo.   783-C,  Southern  Freight  Tariff  Bureau. 

2/  Label  weights  used  for  container  identification. 

3/  Rate  of  vl.bU  per  100  pounds  to  Chicago,  111. 

U/  Rate  of  .,;l.bO  per  100  pounds  to  New  York,  I^J.  Y. 

3/  Coats  include  3  percent  Federal  tax. 

"b/  As  compared  to  the  60-pound  wirebound  crate. 

get  rid  of  some  containers  after  emptying  them.     The  wooden  lugs  have  a  de- 
finite value  in  the  ripening  operation  or  for  resale,  and  the  i-rLreboiond  crates 
are  frequently  resold.     The  fiberboara  boxes  are  usually  less  val\:iable,     A 
repacker  may  substitute  the  appropriate  value  of  his  own  shipping  container 
in  table  b  to  make  more  accurate  comparisons  for  his  ovm  operations. 

Some  of  the  containers  included  in  the  study  were  designed  for  reuse  as 
30-t\±)e  master  contsiiners.     These  cartons  were  found  not  to  have  much  use  as 
master  containers,  as  most  repackers  did  not  want  to  pack  tubes  of  ripe 
tomatoes  3  layers  deep. 

Table  8  shows  that  the  only  substantial  economy  -Uiat  could  be  made  by  a 
repacker  who  wishes  to  put  his  fruit  in  a  10-tube  master  container  xTOuld  be 
through  the  use  of  the  iiO-pound  fiberboara  box  which  can  be  reused  as  a  10- 
tube,  20-tube,   or  30-tube  master  container  (fig.  16).     Reuse  of  this  box  as 
a  10-tube  master  container  would  result  in  a  saving  of  51ob.l5  for  the  use  of 
this  particular  container.     However,  the  number  of  IiO-pound  fiberboard  boxes 
in  a  carload  of  tomatoes  vri.  11  not  provide  enoiigh  10-tube  master   containers 
for  the  entire  carload  of  ripened  fr\ait  repacked  in  tubes  (2U,000  pounds  less 
the  average  shrinkage  of  11.7  percent).     It  is  therefore  necessary  to  use 
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Figiire  15. — Ten-tube  master  fiberboard  container  shovjing  arrangement  of  tubes 

of  ripened  tomatoes  in  package. 


some  new  10-tube  master  containers  to  accommodate  the  difference.  All  other 
containers  not  having  a  reuse  feature  or  resale  value  would  have  no  potential 
savings  as  co:ipared  to  the  vjooden  l\:ig,  but  might  actually  cost  more  to  use  if 
the  repacker  would  have  to  pay  to  dispose  of  them,  as  was  frequently  the  case 
with  the  32 -pound  fiberboard  lug. 

On  the  other  hand,  as  shovm  by  the  repacking  cost  data  in  table  9j  a  re- 
packer  may  realize  a  substantial  saving  in  costs  of  containers  and  labor  by 
packing  out  the  tubes  of  ripened  fruit  which  he  may  receive  in  any  type   of 
shipping  container  if  he  uses  a  20-tube  master  container  instead  of  a  10-tube 
master  container.  The  first  column  in  table  9  shows  the  total  costs  to  the 
repacker  for  a  carload  of  21;, 000  pounds  of  fruit  received  in  wooden  lugs  and 
repacked  in  10-tube  master  containers  purchased  new  for  this  purpose.  The 
total  costs  shovm  on  line  J  include  the  costs  of  unloading  the  car  and  dumping 
the  fruit  on  the  grading  or  sorting  conveyor,  in  addition  to  the  cost  of  the 
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Figure  l6, — i|0-poimd  dual-purpose  fiberboard  box  showing  reuse  as  10- tube 

master  container. 


neT'J  10-tube  master  containers  delivered  and  the  labor  costs  for  assembling 
and  packing  them.  The  net  cost  shown  on  line  k   is  obtained  by  deducting  the 
resale  or  reuse  value  of  the  original  shipping  container  from  the  total  costs 
shown  in  line  3,  For  a  carload  of  fmiit  received  in  wooden  lugs  and  v/ith  the 
tubes  repacked  in  1^-tube  new  containers,  the  net  cost  shoxim  in  line  U   is 
$309.66. 

The  costs  in  the  first  h   lines  of  the  remaining  columns  of  table  9  are 
calculated  in  the  same  way  as  those  in  column  1,  The  remaining  columns  of 
this  table,  except  column  Uj  show  the  total  costs  incident  to  receiving  the 
fruit  in  different  types  of  shipping  containers  and  packing  out  tlie  ripened 
fruit  in  ne\^   20- tube  master  containers.  Line  3  shows  the  net  savings  that 
the  repacker  may  realize  by  \ising  the  new  20-tube  master  containers  for  the 
fruit  received  in  each  type  of  shipping  container,  except  for  the  one  in 
column  Uf   instead  of  using  a  10-t-i±)e  master  container.  These  savings  dei*ive 
from  lower  labor  costs  required  to  assemble,  pack,  and  close  only  half  as 
many  20-tube  master  containers  for  a  given  quantity  of  fruit  as  when  the  10- 
tube  master  containers  are  used.  Also,  the  20-tube  master  containers  cost 
less  than  the  10-tube  containers  as  they  are  of  somewhat  simpler  design  and 
only  half  as  many  are  required  for  a  given  quantity  of  fnn.t. 
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In  column  U   of  table  9  the  costs  are  shown  for  the  50-pound  fiberboard 
[shipping  container  when  it  is  reused  as  a  20-t-abe  master  container  (figs,  I7 
and  18) •  As  compared  mth  the  cost  shown  in  column  1  for  fruit  received  in 
the  wooden  lug  and  repacked  in  new  10-tube  master  containers,  the  saving  real- 
ized by  using  the  50-pound  cartons  was  ;^2l;1.10.  This  saving  was  considerably- 
larger  than  the  potential  savings  shown  for  \asing  new  20-tube  master  contain- 
ers for  the  fruit  received  in  other  types  of  shipping  containers.  As  was  the 
case  with  the  UO-pound  fiberboard  box,  a  carload  of  the  50-pound  fiberboard 
containers  when  converted  and  reused  as  20-tube  imster  containers  did  not  pro- 
Ivide  quite  enough  master  containers  for  an  entire  carload  of  ripened  and  re- 
p3.cked  fruit.  Although  both  the  top  and  bottom  sections  of  the  full-tele  scope 
box  were  converted  to  20-tube  master  containers  and  therefore  provided  con- 
siderably more  master  containers  than  the  IjO-pound  fiberboard  box,  $26,60 
worth  of  new  20-tube  master  containers  were  required  for  the  remainder  of  the 
repacked  fruit • 


Total  Potential  Savings 

California 

Table  10  shows  total  potential  savings  per  carload  and  per  net  pound  of 
fruit  that  may  be  realized  from  the  use  of  the  several  different  types  of 
fiberboard  containers  for  packing  and  shipping  mature-green  tomatoes  from 
Stockton,  Calif.,  to  New  York,  K.  Y, ,  and  Chicago,  111,,  as  compared  with  the 
costs  of  packing  and  shipping  them  in  wooden  lugs  to  the  same  destinations* 
Hoxfever,  the  potential  savings  of  $169 «06  per  carload  or  0,7  cent  per  pound 
shown  in  line  1  for  the  wooden  lug  are  only  the  savings  in  repacking  costs 
that  may  be  achiieved  by  repacking  the  tubes  of  ripened  fruit  in  20-tube  in- 
stead of  10-tube  master  containers.  Potential  savings  from  this  alternative 
repacking  method  v/ere  shown  in  table  9» 

Total  potential  savings  shown  for  the  wirebound  crate  and  3  types  of 
fiberboard  boxes  are  the  aggregate  of  the  savings  in  original  cost  of  the 
shipping  containers,  and  in  costs  of  assembling,  packing,  loading,  freight, 
unloading,  dumping,  and  repacking  the  tubes  of  ripened  fruit  in  new  10-  and 
20-tube  master  containers.  The  potential  savings  in  iising  the  converted  50- 
pound  fiberboard  full-telescope  shipping  container  as  a  20-tube  master  con- 
tainer for  the  repacked  ripened  fruit  is  also  included.  The  potential  savings 
are  quite  substantial,  ranging  from  $103.71  per  carload,  or  O.ii  cent  per 
pound,  for  shipments  of  fiberboard  lugs  to  Chicago,  111,,  to  $521, i;8  per  car, 
or  2,2  cents  per  pound,  for  shipments  of  50-pound  full-telescope  fiberboard 
boxes  to  New  York,  N.  Y, 

Florida 

Table  11  presents  similar  data  on  the  total  potential  savings  for  rail 
shipments  of  mature-green  tomatoes  from  Homestead,  Fla.,  to  New  York,  N.  Y, , 
and  Chicago,  111,  For  the  Florida  slriipments,  however,  the  60-pound  wirebound 
crate,  the  predominant  container  for  shipments  of  green  tomatoes  from  that 
State,  is  used  as  the  basis  of  comparison  instead  of  the  30-pound  wooden  lug. 
The  potential  savings  shown  for  the  wirebound  crate  in  line  1  of  table  11  are 
the  savings  in  repacking  costs  only  that  may  be  realized  from  use  of  new 
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BN-60ii7 
Figure  17.— One  section  of  a  50-pound  full-telescoDe,  dual-Dvirpose  fiberboard 
shipping  container  being  converted  to  a  20-tube  master  container. 
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Figure  18#~20-tube  master  containers  of  tomatoes  stacked  on  pallet  in  repack- 
ing plant. 
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20-tiibe  instead  of  new  10-tube  master  containers  lor  the  ripened  fruit 
previously  presented  in  table  9.  The  total  potential  savings  shovm  for  the 
i;0-po\ind  arxi  50-pound  bulk-packed  fiberboard  boxes  shipped  from  Homestead, 
Fla.,  to  New  York,  N.  Y. ,  as  compared  with  the  shipments  in  60-pound  wire- 
bound  crates  with  the  ripened  fruit  repacked  in  new  lO-tube  master  containers, 
ranges  from  $18.25  per  carload,  or  0.1  cent  per  pound,  to  $258. 8ii,  or  1.1 
cents  per  pound.  The  latter  figiire  is  for  the  50-pound  full-telescope  fiber- 
board boxes  which  are  converted  to  20-tube  master  containers  by  the  repacker. 

Line  h   of  table  11  shows  that  the  additional  cost  of  using  the  30-pouiid 
wooden  lug  as  a  shipping  container,  as  comparea  to  the  cost  of  the  60-pound 
wirebound  crate,  ranges  from  ^Si»Sk   per  car,  or  0.2  cent  per  pound,  to  $222.56 
per  car,  or  0,9  cent  per  po\ind. 

No  potential  savings  are  shovm  in  table  11  for  the  fiberboard  lug  as  it 
was  not  used  for  Florida  shipments  of  mature-green  tomatoes  when  this  study 
was  made* 

Comparative  Efficiency  of  Containers 

Experimental  shipments,  both  truck  and  rail,  of  tomatoes  from  California 
and  Florida  were  observed  during  the  ly5U,  1955 >  and  1956  seasons  to  provide 
a  basis  for  determining  the  relative  efficiency  of  several  types  of  dual- 
purpose  fiberboard  containers  for  shipping  mature-green  tomatoes  and  of  the 
predominantly  used  shipping  container  from  each  area.  The  information  de- 
veloped for  each  of  the  containers  included  data  on  damage  to  the  container 
and  on  bruising,  ripeness,  decay,  and  transit  temperatures  of  the  fruit.  A 
fiorther  comparison  was  made  as  to  container  specifications,  their  type  and 
sjze,  and  loading  patterns  which  vriJ.1  best  suit  the  movement  of  fresh  tomatoes 
under  normal  transit  conditions.  Consideration  was  also  given  to  the  adeqioacy 
of  container  ventilation. 

Included  in  the  overall  sa^aple  of  91  rail  shipments  of  tomatoes  on  vriiich 
complete  data  were  obtained,  were  26  cars  from  Caliiornia  and  65  from  Florida. 
Complete  data  were  developed  on  only  one  of  the  truck  shipments  from  California 
although  there  were  31  truck  shipments  from  Florida,  In  addition  to  the  123 
test  loads  by  rail  and  truck  on  which  complete  data  were  obtained,  there  were 
13  rail  shipments  and  7  truckloads  which  were  not  included  because  the  data  on 
the  results  were  not  canplete. 

Container  Damage  During  Shipment 

Because  of  the  dissimilarity  in  shipping  practices  and  containers  used 
in  California  and  in  Florida,  it  was  not  possible  to  combine  the  data  for  an 
overall  evaluation  of  results  for  all  shipments  from  both  areas.  Furthermore, 
since  it  was  intended  particularly  to  compare  bulk-packed  dual-purpose  fiber- 
board  boxes  with  the  standard  wooden  containers,  shipments  of  the  b;ilk-packed 
cartons  arc  treated  separately  from  the  wrapped  and  place-packed  wooden  lug 
and  fiberboard  lug  shipments. 
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California  tomato  packers  and  shippers  generally  favor  the  wooden  lug, 
dentified  as  Container  No,  1028  in  the  railroad  container  tariffs,  in  which 
the  fruit  is  wrapped  and  place-packed.  Diaring  the  past  2  years  California 
shippers  have  made  some  experimental  use  of  a  lug -type  fiberboard  box  holding 
pproximately  the  same  quantity  of  tomatoes  as  the  wooden  lug  box. 

The  comparative  damage  to  containers  found  at  destination  in  test  ship- 
ments of  different  containers  by  rail  from  California  and  Florida  is  sho^m  in 
table  12.  ITiese  data  reveal  that  ll|  cars  containing  the  new  2-piece  fiber- 
board  lugs  of  full-depth  telescope  construction,  with  the  fruit  wrapped  and 
place-packed,  averaged  12  cartons  damaged  or  1.9  percent  of  all  containers  in 
the  cars  from.  California;  in  7  cars  of  wood  lugs  packed  in  the  same  way, 
damaged  lugs  averaged  7,h,   or  1.1  percent  of  all  containers  in  the  cars.  The 
shoxiring  for  irreparable  packages  was  even  less  favorable  for  the  fiberboard 
lugs,  with  an  average  of  7,li   containers,  or  1.2  percent,  as  against  0,U  wooden 
lug  per  car  or  0,1  percent  of  total  containers  in  the  cars. 

The  iiO-poimd  fiberboard  boxes  used  in  the  California  shipping  experiments 
were  of  the  same  full- teles cope  design  as  the  50-pound  box  used  in  both  Florida 
and  California,  but  not  like  the  l|0-pound  cap-cover  type  box  used  in  Florida, 
For  this  reason  the  data  on  efficiency  of  this  container  developed  in  the 
California  shipping  tests  is  not  comparable  to  the  data  for  the  ijO-pcund  cap- 
cover  container  used  in  the  shipping  experiments  from  Florida,  Because  of 
the  similarity  in  design,  hsjidling,  and  loading,  the  data  for  the  t'O-pound 
full-telescope  fiberboard  box  is  actually  more  comparable  to  that  for  the 
50-pound  full-telescope  box.  There  were  only  3  test  shipments  of  the  i40-pound 
and  2  test  shipments  of  the  50-pound  full-telescope  fiberboard  boxes  by  rail 
from  California,  The  i40-Dound  size  had  only  0,7  percent  damaged  and  no  bad- 
order  boxes  (damaged  beyond  repair),  while  the  2  cars  of  the  50-poimd  size 
container  sustained  i|.l  percent  damaged  and  2  percent  bad-order  boxes. 

Shipments  of  mature-green  toma.toes  from  Florida  until  the  last  several 
years  have  moved  largely  in  60-pound  wirebound  crates,  A  few  buyers  still 
use  their  own  bulk -packed,  unlidded  field  crates  for  truck  shipments  to  their 
repacking  plants.  Table  12  shows  the  results  of  rail  test  shipments  of  Florida 
tomatoes  during  the  1935  and  1956  seasons.  There  were  15  check  cars  loaded 
with  the  standard  60-pound  wirebound  crates  i^iich  sustained  an  average  damage 
rate  of  6,3  crates  per  car,  or  1,6  percent  of  total  containers  in  the  loads, 
and  an  average  of  1,3  crates  per  car,  or  0,3  percent  of  total  bad  order,  or 
irreparable.  The  UO-pound  cap-cover  fiberboard  containers  compared  favorably 
T\rith  the  wirebound  crates  in  terms  of  damage  d\iring  shipment,  with  11  cars  of 
the  i|0-pound  cap-cover  type  boxes  having  no  damage.  Damage  was  also  compara- 
tively light  in  shipments  of  the  50-pound  full-telescope  fiberboard  box,  but 
its  record  was  not  as  good  as  that  of  the  [|.0-pound  cap-cover  type  box. 

The  results  of  these  shipping  tests  indicate  that  the  fiberboard  con- 
tainers studied  are  capable  of  withstanding  damage  under  normal  rail  transit 
conditions. 
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A  n-omber  of  test  and  check  shipinents  by  motortruck  were  made  from  Florida 
during  1955  and  1956  (table  13).  Damage  to  t^rireboimd  crates  and  fiberboard 
boxes  in  the  truck  shipments  was  com.parativel7  light,  Tvrenty-one  truck  loads 
of  Florida  tomatoes  in  fiberboard  boxes  were  studied  for  comparison  mth  10 
check  shn.pm.ents  of  vd rebound  crates.  Eleven  of  the  test  shipments  were  of  J4O- 
pound  cap-cover  fiberboard  boxes,  and  10  of  them  were  of  50-pound  boxes,  full- 
telescoped.  All  were  bulk-packed. 

Inspections  at  destination  shov;ed  that  damage  in  the  tmicks  loaded  vdth 
60-pound  wirebound  crates  and  iiO-pound  cap-cover  fiberboard  boxes  was  relatively 
insignificant.  Damage  in  the  shipments  of  the  larger  50-pound  full -telescope 
type,  althou^  nominal,  still  was  considerably  heavier  than  in  the  UO-pound 
boxes.  On  an  overall  basis,  inclu.ding  all  21  truck  loads,  the  fiberboard  boxes 
averaged  1,9  transit-damaged  containers  per  load,  or  0.3  percent  of  the  total 
per  truck.  The  10  check  shipments  of  wirebound^  crates  had  an  average  rate  of 
only  0,2  crate  damaged  per  load,  and  less  than  6,1  crate  beyond  repair. 

Despite  some  sl3.f;^t  creasing,  crushing,  or  buckling  of  the  corners 
(designated  as  transit  damage)  in  the  relatively  few  fiberboard  containers, 
all  of  the  boxes  were  accepted  by  consignees  and  none  x^ere  delivered  in  bad 
order  subject  to  loss  and  damage  claims. 

Only  one  test  shipment  of  tomatoes  in  cartons  was  made  by  truck  from 
California  to  New  York  City,  No  container  damage  was  found  in  this  trans- 
continental shipment  of  UO-pound  full-depth  telescope  boxes. 

Most  of  the  damage  in  both  the  fiberboard  boxes  and  the  wirebound  crates 
was  foxmd  in  the  last  few  stacks  at  the  rear  of  the  load  over  the  tandem  axle 
area.  The  most  severe  vertical  shock  and  vibration  are  concentrated  in  this 
area  of  the  trailer  body. 

Bruising  of  Fruit  in  Relation  to  Ripeness,  Temperatures,  and  Ventilation 

Probably  the  most  important  requirement  of  a  good  shipping  container  for 
matvure-green  tomatoes  is  the  ability  to  protect  its  contents  agamat  excessive 
bruising  from  pressure  during  transportation  and  marketing.  Bruising,  partic- 
ularly severe  bruising,  not  only  seriously  detracts  from  the  marketable  appear- 
ance  of  the  fruit,  but  also  usually  leads  to  subsequent  deterioration.  The 
comparative  ability  of  a  shipping  container  to  deliver  a  high  percentage  of 
undamaged  fruit  to  the  ripening  and  repacking  plant  is  therefore  a  good  measure 
of  its  efficiency. 

The  susceptibility  of  tomatoes  to  bruising  varies  directly  with  the  degree 
of  ripeness.  The  Mgher  the  degree  of  ripeness  in  a  given  lot  of  fruit,  the 
higher  will  be  its  susceptibility  to  bruising.  This  relationship  was  taken 
into  account  in  making  comparisons  of  the  relative  amounts  of  bruising  of  the 
fruit  in  the  different  types  of  shipping  containers  included  in  this  study. 
It  was  also  necessary  to  take  into  account  the  bruising  that  occurs  in  packing 
the  fruit  in  different  types  of  containers. 
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Table  Ik   presents  the  data  on  bruising  m  various  types  of  containers 
during  test  shipments  by  rail  and  motortruck  from  Florida  and  California  to 
eastern  markets.  The  data  shoxvn  in  this  table  were  developed  from  inspection 
of  the  fruit  at  destination  by  Department  of  Agriculture  inspectors.  The 
fruit  ijised  in  most  tests  came  from  the  bame  packing  sheds  and  ti7ent  to  the  same 
destination  markets.  The  quality  and  maturity  of  the  fruit  at  time  of  shipment, 
as  determined  by  Federal -State  inspection  at  the  shipping  point,  were  fairly 
comparable. 

In  the  rail  shipments  from  California  the  50-pound  full-telescope  fiber- 
board  box  compared  favorably  with  the  standard  wooden  lug  in  protecting  the 
fruit  from  serious  damage  by  bruising.  Although  there  is  considerable  varia- 
tion between  the  different  containers  in  amounts  of  slight  bruising,  not  much 
significance  is  attached  to  this  type  of  bruising  as  it  is  not  sufficient  to 
affect  the  grade  of  the  fruit.  Much  of  the  slight  bruising  consists  of 
flattened  areas  on  a  small  part  of  the  surface  of  the  tomato,  some  of  which 
may  have  occurred  in  handling  and  packing  the  fruit  before  shipping. 

Only  one  test  shipment  of  fiberboard  containers  was  made  by  motortruck 
from  California.  As  is  shown  in  the  table,  this  test  load  consisted  of  ij.0- 
pound  full-telescope  bulk-packed  boxes,  with  a  loi-r   percentage  of  damage  by 
bruising. 

Bruising  damage  in  the  13  rail  shipments  of  the  fiberboara  lugs,  in  ■[•Aiich 
the  fruit  was  wrapped  and  place-packed,  was  high.  Host  of  the  bruising,  which 
was  slight,  was  caused  by  a  combination  of  the  method  of  packing  and  the  con- 
tainer itself.  In  place-packing  the  tomatoes  are  packed  tightly  together  in 
straight,  uniform  rows  and  are  not  free  to  move  or  seek  their  own  level  in  the 
package,  as  the  fruit  in  bulk-packed  containers  is.  Consequently,  pressure 
on  any  face  of  a  flexible  fiberboard  package  resulting  from  overhead  weight 
and  loading  or  handling,  or  from  load  shifting  and  various  other  causes,  is 
transmitted  directly  from  one  fruit  to  another,  causing  bruising.  Bruising 
from  this  source  is  also  in  addition  to  that  incurred  in  packing  the  fruit 
and  lining  it  up  in  rows.  The  comparison  suggests  that  flexible  containers 
are  not  suitable  for  vjfrapped  and  place-packed  tomatoes  and  that  the  best 
results  can  be  obtained  with  fiberboard  containers  when  the  fruit  is  bulk- 
packed  or  jumble-packed  in  them. 

As  the  shipping  season  in  Florida  is  somewhat  longer  than  in  California, 
more  tests  by  rail  and  truck  were  made  from  the  Homestead  and  Fort  Pierce 
areas  in  Florida.  In  the  Florida  shipping  tests  the  ijO-pound  and  50-pound 
bulk-packed  fiberboard  containers  were  satisfactory  in  both  rail  and  tnjick 
shipments.  Finiit  in  the  50-pound  full-telescope  fiberboara  boxes,  as  the 
data  in  table  Ih   show,  had  slightly  less  bruising  than  that  in  the  UO-pound 
cap-cover  fiberboard  boxes.  Hox^ever,  as  only  8  cars  of  the  UO-pound  boxes 
were  shipped  by  rail  as  compared  with  38  cars  of  the  5'''-pound  size,  not  much 
significance  can  be  attached  to  the  differences  in  bruising.  As  compared 
T-jith  the  results  for  the  60-pound  wirebound  crates,  however,  the  fiberboard 
boxes,  and  particularly  the  50-pound  size,  were  found  to  pixstect  the  fruit 
adequately  from  moderate  and  serioios  damage  by  bruising  in  both  rail  and 
truck  shipments. 


-  52  - 


o 

>> 


•H 


'a 

0 
05 

e 

o 

c! 

o 

(/I 

0}  Gj 

P- 

(0  3 


^ 


;,  01 

-P  <-< 


0> 


a! 


at 

(0   4} 


o 
o 


o 

-p 

c 

u 

I 

o 


o 

bO 

c 

•rl 

lu 

3 

I 
I 


43 


I  U*  It 


i  ""i  **  ^~ 


(0 
-rl 

I  ! 

I 

t 


^^! 


(to 


3 


W     1 

W     O      1 

OJ    3 


?>0 
(0    C 

y  -^ 

H   -H      I 
U     3 
V     Li 

W  ^    1 

I  I 


"   9" 

c 

(0 


'S 


iUG 


i-^ 


B 

•H 

•H 
3 
L. 


-P 

x; 

H 

-i 
to 


bi)    f 


3 
tl 


X) 

C 

L. 

05 

0> 

.a 

qO+j 

•H 

B 

u 

0 

0 

0 

C-c 

t-. 

0 

0 

4) 

d) 

-p 

05 

ft 

-P 

■P 

to 

c 
o 
u 

9 


a. 


O 

a. 


»4 


o 
u 


■p 

sa 

o 


•p 

o 

tl 

a. 


• 
CO 


cc 


05 


'i* 


C\5 

CO 


CO 


CO 


evj 


Oi 


CM 


O 


N 


CM 


<o 


CM 


00 

to 


to 


CM 


to 


to 

CM 


O     I 


u 

ID 


3 


CO 


a< 
o  3 
o  o 

ID 


o 
o 

CO 

a! 
t, 
o 


o 


I 

3 


3 


O 

X    o 
O    05 


OS 

o 

iH 


t5 
<0 

O 

OS 

I 

l-l 

3 
XI 


0} 

o    o 

CO    Cl, 

0 

rH    O 
-P  © 

•      "  M 

rH     X     O 

iH    O    05 
3  XI    O- 


00 


CO 

10 

00 

GJ 

CM 

CT- 

• 

• 

• 

• 

0 

(.M 

0 

to 

CO 

C-- 

to 

r-i 

iH 

<-t 

rH 

rH 

00 


13 


O     I 

XI  -y 

U  --H 
0)  3 
X3  X) 


T3 


tl 

> 
o 
c 


o 

a. 


o 

*  M 
I  X  O 
D-  O  oS 
05  XI     Cl- 

o 


• 

at 
u 

hO 

hO 
B 

•H 

-P 

o 

« 

05 


o 


-53  - 

Ripeness  of  Fruit  by  Type  of  Container 

Data  on  ripeness  averages  and  decay  of  fruit  in  the  different  types  of 
containers  in  the  rail  and  truck  shipments  from  Florida  and  California  are 
given  in  table  15.  Ripeness  on  arrival  at  the  market  depends  upon  the  maturity 
of  the  tomato  when  picked,  the  transit  temperature,  and  the  period  of  time  the 
fruit  is  held  in  the  car  or  truck.  I-Iany  tomato  repackers  prefer  to  have  a 
fairly  large  percentage  of  the  fruit  ripe  upon  arrival  of  the  shipment.  If  a 
fairly  large  percentage  of  the  fruit  is  firm  ripe,  or  almost  ripe,  upon  arrival, 
it  is  possible  to  pack  out  a  large  proportion  of  it  on  the  first  run  of  the 
fruit  over  the  grading  and  packing  line,  putting  little  of  it  into  the  ripening 
rooms.  Thus,  less  handling  and  less  storage  space  are  required  to  ripen  the 
fruit.  However,  the  fridt  does  not  always  ripen  at  a  uniform  rate  and,  in 
most  shipments  having  a  large  percentage  of  firm  ripe  fruit  upon  arrival,  there 
is  also  likely  to  be  a  certain  percentage  of  soft  ripe,  or  overripe  fruit,  not 
suitable  for  repacking.  A  preponderance  of  green  tomatoes  upon  arrival  in- 
creases the  cost  of  handling  and  also  the  danger  of  loss  from  decay  because  of 
the  extra  time  required  to  ripen  the  fruit.  The  repacker,  therefore,  -usually 
runs  some  risk  of  having  losses  from  overripeness  and  spoilage  x-d.th  shipments 
arriving  with  a  high  degree  of  ripeness,  and  losses  from  extra  handling  cost 
and  decay  with  shipments  arriving  too  green.  Moreover,  a  high  degree  of  ripe- 
ness :n  the  fruit  during  shipment  greatly  increases  its  susceptibility  to 
bruising. 

For  the  rail  test  shipments  from  California,  the  data  in  table  15  show 
that  a  somewhat  greater  percentage  of  the  fruit  was  ripe  and  turning  color  in 
the  fiberboard  lug  than  in  the  other  containers  studied,  Hox^rever,  this  amount 
of  ripeness  is  preferred  by  many  repackers,  Tnere  was  also  more  decay  in  the 
fiberboard  lug  shipm.ents  than  in  shipments  of  the  other  containers  but  not 
more  than  is  acceptable  commercially.  These  differences  may  have  been  due  to 
differences  in  maturity  of  the  fruit  at  time  of  shipment  rather  than  to  the 
containers.  There  v;as  only  one  test  shipment  by  truck  from  California,  which 
consisted  of  i40-pound  fiill-telescope  fiberboard  boxei:..  Results  from  these 
limited  tests  showed  that  the  fiberboard  lugs  did  not  cause  the  fruit  to  ripen 
excessively. 

Ripeness  of  Florida  fruit  upon  arrival  at  the  market  was  not  as  far  ad- 
vanced in  all  t;^pes  of  containers  studied  as  that  of  the  fruit  in  the  California 
sliipments.  This  x-^as  probably  due  in  a  large  measure  to  the  shorter  time  in 
transit  for  the  Florida  shipments  as  compared  vrith  the  transcontinental  Calif- 
ornia shipments.  Truck  shipments  from  Florida  averaged  fewer  ripe  and  tuming- 
npe  tomatoes  than  the  rail  Sxhipments  from  that  State,  also  partly  reflecting 
the  shorter  time  in  transit  for  the  truck  sliipments  as  compared  with  the  rail 
shipments.  The  Florida  fruit  shipped  in  i^O-pound  and  50-pound  fiberboard  boxes 
was  somevrhat  riper  than  the  fruit  shipped  in  60-pound  vjirebound  crates,  but  the 
difference  was  not  great.  Although  the  fruit  in  the  UO-pound  fiberboard  boxes 
was  riper  than  that  in  the  full-telescope  fiberboard  boxes  in  the  rail  shipments, 
the  fruit  in  the  50-pound  boxes  \-ras   riper  than  that  in  the  i;.0-pound  boxes  in 
truck  shipments.   The  significance  of  these  ripeness  comparisons  is  somex-fhat 
lim:.ted  by  the  difference  in  the  number  of  shipments  of  each  type  of   container 
by  each  method  of  transportation,  flowever,  the  results  indicate  that  the  UO- 
pound  and  50-pound  bulk-packed  fiberboard  containers  had  enough  ventilation  to 
prevent  the  fruit  from  ripening  too  quickly. 
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?Vuit  Temperatures  by  Type  of  Container 

Just  as  tJne  comparative  ripeness  of  the  tomatoes  during  shipment  in- 
fluences their  susceptibility  to  bruising  during  shipment  and  handling,  so 
temperature  of  the  fruit  during  shipment  ini'luences  the  degree  of  ripeness 
upon  arrival  at  destination.  Transit  temperatures  much  above  65°  F,  for 
extended  periods  greatly  increase  the  rate  of  respiration  and  ripening  of 
the  fruit.  As  the  field  temperatures  of  tomatoes  are  usually  high  at  time 
of  loading  (sensible  heat)  and  the  fruit  also  generates  comparatively  large 
amounts  of  heat  in  its  process  of  respiration  (vital  heat),  adequate  provision 
must  be  made  for  ventilation  of  the  fruit  in  the  packages  so  that  most  of  this 
heat  may  be  removed  (7).  It  is  therefore  necessary  that  the  containers  in 
which  the  fruit  is  shipped  have  sufficient  ventilation  openings  and  that  the 
containers  be  loaded  in  a  pattern  that  will  permit  sufficient  air  circulation 
during  transportation. 

Average  temperatures  of  fruit  pTiLp  at  destination  in  both  rail  and  truck 
shipments  of  tomatoes  from  Florida  and  California  to  eastern  markets  in  the 
different  types  of  containers  studied  are  given  in  table  16,  The  recommended 
temperatxire  range  for  the  transportation  of  mature-green  tomatoes  is  from 
55°  to  ^$°   F.  Prolonged  exposure  of  the  fruit  to  temperatures  below  50°  F, 
will  cause  chilling  injuiy,  with  the  result  that  the  fruit  will  not  ripen 
satisfactorily  (5).  Table  16  shows  that  temperatures  of  the  fruit  upon 
arrival  at  destination  were,  on  the  T^diole,  fairly  satisi'actoiye  The  lowest 
tenroeratures  in  loads  of  this  commodity  were  tisually  obtained  in  the  bottom 
layer  or  the  load  at  the  doorway  of  the  car.  Temperatures  in  other  parts  of 
the  load  X'/ere  found  to  range  from  \x   to  10  degrees  higher.  Exceptionally  high 
temperatures  apparently  did  not  prevail  in  any  type  of  container  upon  arrival 
at  destination  and  all  types  studied  appeared  to  provide  satisfactory  ventila- 
tion of  the  fruit. 

The  bulk -packed  iiO-pound  and  30-pound  fiberboard  boxes  appeared  to  have 
sutficient  openings  in  the  side  and  ends  of  the  containers  to  provide  adequate 
ventilation  for  the  tomatoes  during  transit  when  they  were  properly  loaded  and 
when  proper  protective  services  were  furnished.  In  most  of  the  fiberboard 
containers  the  ventilation  openings  consisted  of  circular  holes  about  1  inch 
in  diameter.  The  nimiber  varied  from  U  to  7  openings  on  each  side  and  from 
2  to  3  on  each  end  of  the  package.  The  60-pound  wi rebound  crates  were 
adeqimtely  ventilated  xd-th  openings  of  about  l/2  to  3/ii  inch  wide  betweai 
the  veneer  slats  on  the  tops,  sides,  and  ends  of  the  containers.  The  card- 
board liners  used  in  these  crates  x^ere  equipped  with  many  slotted  openings 
to  permit  the  free  movement  of  air  into  and  out  of  the  package.  While  the 
wooden  lugs  also  had  considerable  open  space  for  ventilation  of  the  fruit, 
mostly  between  the  top  edges  of  the  side  slats  and  the  covers  and  between 
the  individual  cover  slats,  this  advantage  was  partly  ofiset  by  the  wrapping 
and  tight  packing  of  the  fruit.  However,  because  of  the  comparatively  large 
amount  of  open  ventilation  space  between  the  lijgs  in  the  hoidzontally  stripped 
and  gate  frame  loads,  air  circulation  through  tlie  load  was  adequate  and  fruit 
temperatures  were  favorable. 
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The  conbination  lengthwise -crosswise  load  used  for  the  ZjO-pound  one-piece 
fiberboard  boxes  with  the  cap  covers  was  satisfactory  in  preventing  damage  to 
the  containers  and  in  facilitating  ventilation  of  the  fruit.  Although  these 
boxes  were  loaded  together  fairly  tightly  and  the  space  between  the  containers 
in  adjacent  rows  and  stacks  created  by  the  overhang  of  the  cap-type  cover  was 
sinail,  this  disadvantage  was  partly  offset  by  the  fact  that  this  container  had 
more  ventilation  holes  in -the  sides  and  ends  than  ar^  other  fiberboard  con- 
tainer included  in  this  stucfy^. 

For  the  UO-pound  and  30-pound  full-depth  telescope,  bijlk-packed  fiberboard 
boxes,  the  chimney-type  load  was  foimd  to  be  the  most  satisfactory*  In  this 
pattern  the  containers  are  loaded  lengthwise  and  crosswise  on  bottoms  and  the 
j.ndividual  boxes  in  the  chimney  units  are  arranged  around  vertical  ventilation 
shafts  which  are  continuous  from  the  bottom  to  the  top  of  the  loado 

Another  loading  pattern  known  at  the  "modified  T"  load  was  tried  for 
these  containers  and  was  found  to  be  unsatisfactory.  Although  this  pattern 
provided  more  ventilation  space  between  the  indivia\xal  boxes,  the  ventilation 
and  fruit  temperatures  were  not  improved  enough,  as  compared  with  the  chimney- 
type  loads,  to  compensate  for  the  additional  container  damage  incurred  with 
the  use  of  this  pattern. 

The  standard  horizontally  stripped  and  gate-frame  loaas,  which  have  been 
used  for  a  number  of  years  for  the  30-pound  wooden  lug,  were  both  satisfactory 
for  this  container.  Similarly,  the  standard  lengthwise-on-bottoms,  crosswise-* 
offset  load  was  satisfactory  for  the  60-pound  wirebound  crate, 

Flgvre   19  shows  the  average  fruit  temperatures  diiring  transit,  as  obtained 
by  recording  thermometers,  for  a  number  of  test  ana  check  shipments  by  rail 
from  Plorida  to  several  northern  markets.  Although  there  were  some  differences 
in  the  comparative  cooling  rates  of  the  fruit  in  the  3  different  containers, 
temperatures  in  transit  were,  on  the  whole,  satisfactory.  Temperatures  at  the 
end  of  the  first  day  in  transit  indicate  that  temperatures  of  the  frxiit  at 
tijne  of  loading  varied  considerably  between  the  containers  included  in  this 
part  of  the  study.  In  spite  of  this  difference,  the  cooling  rate  during  tran<* 
Git  was  fairly  uniform  until  about  the  fifth  day.  The  60-pound  wirebound 
crate  had  the  steadiest  cooling  rate  of  the  3  t;^'pes  of  containers  covered  in 
this  phase  of  the  study.  After  the  sixth  day  in  transit,  the  fruit  tempera- 
tures rose  fairly  rapidly  because  most  of  the  cars  were  not  unloaded  on  the 
same  day  they  reached  their  destination  markets.  Most  of  the  shipments  were 
in  fan  cars,  and  as  the  fans  are  powered  by  the  moving  car  wheels,  they  were 
running  and  ciixulating  the  air  through  the  load  only  when  the  cars  were  moving. 
Consequently,  after  the  cars  had  reached  destination  and  were  awaiting  unload- 
ing, a  rise  in  temperatures  could  be  expected. 

Figure  20  presents  the  same  comparative  information  on  the  cooling  rates 
for  motortruck  shipmxents  of  the  3  different  containers.  There  was  less  uni- 
formity in  cooling  rates  between  the  different  containers  in  the  truck  ship- 
ments than  in  the  rail  shipments,  Hox'iever,  after  the  second  day  in  transit, 
fruit  temperatures  were  well  within  the  desirable  range.  As  the  truck  ship- 
ments were  unloaded  shortly  after  they  reached  destination  and  the  air  was 
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\asual3y  circulated  by  motor-driven  fans,  fruit  temperatures  did  not  rise  on 
the  last  day  in  transit  as  they  did  in  the  rail  shipments.  The  fruit  in  the 
UO-pound  cap-cover  fiberboard  boxes  cooled  at  the  most  rapid  rate,  T,7i-.iie  that 
in  the  bu-pound  full-depth  telescope  fiberboard  containers  cooled  at  the 
slowest  rate. 

COI-IPAPulTIVE  EliTTCIBICY  OF  RISTER  GONTAIMETiS 

Representatives  of  the  Departm.ent  of  Agriculture  folloTired  sample  lots  of 
master  containers  of  various  types  from  repacking  plants  to  retail  outlets  to 
determine  if  there  T-rere  any  significant  differences  in  the  comparative  amounts 
of  protection  each  one  afforded  its  contents.  Observations  of  the  repacked 
tubes  of  ripened  fruit  after  their  removal  from  the  different  tj^-pes  of  master 
containers  at  the  retail  stores  showed  no  significant  damage  to  the  tubes  or 
the  fruit.  These  observations  suggest  that  all  types  of  master  containers 
included  in  this  study  would  provide  adequate  protection  for  the  repacked 
fruit  between  the  repacking  plant  and  the  vrholesale  and  retail  outlets  when 
thej'"  were  properly  handled, 

COMPARATIVE  TRANSIT  REFRIGERATION  BY  TYPE  OF  SHIPPING  CONTAINER 

The  introduction  and  increased  use  of  various  types  of  fiberboard  con- 
tainers for  the  shipment  of  mature-green  tomatoes  from  many  producing  areas 
to  termnal  market  repacking  plants  in  the  past  fevx  years  has  raised  an  ijn- 
portant  question  concerning  the  suitability  of  conventional  protective  service 
schedules  for  rail  shipment  of  the  fruit  in  fiberboard  boxes.  Specifically, 
the  problem  with  which  man^r   tomato  shippers  have  been  faced  is  whether  or  not 
the  new  containers  vrould  require  any  changes  from  the  protective  services 
currently  used  for  long-distance  rail  shipments  of  the  fruit  in  the  standard 
wooden  lugs  and  vrirebound  crates. 

To  answer  this  question  recording  therm.ometers  were  used  in  a  series  of 
shipping  experiments  by  rail  from  California  to  a  large  eastern  market.  As 
most  California  sliLpments  to  eastern  markets  move  by  rail  and  the  shipments 
are  in  transit  for  8  to  10  days,  as  compared  xcLth  it  to  5  days  for  Florida 
shipments,  the  California  shipments  provided  the  best  basis  for  these  tests. 
However,  as  comparatively  few  ^.idrebound  crates  are  used  for  Calif oraia  ship- 
ments and  the  wooden  lug  is  the  predominant  container  for  the  California  fmiit, 
this  latter  container  vjas  used  as  the  control  container  in  the  following 
comparisons. 

Shipping  test  procedure. — Five  paired  carloads  of  mature-green  tomatoes 
were  shipped  from  the  Tracy  district  of  California  to  New  York  City  during 
October  195U  and  October  1935  (table  17),  A  comparison  of  the  transit  cooling 
rates  of  fmit  packed  in  fiberboard  containers  and  v,TOoden  lugs  vxas  made  in 
each  pair  of  cars  shipped  under  the  same  railway  protective  service.  All  cars 
contained  air-circulating  fans  and  were  shipped  Tin.th  the  fans  in  the  "on" 
position  with  the  car  ventilators  closed  during  the  entire  transit  period. 
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The  wooden  lugs  contained  tomatoes  individiially  wrapped  in  tissue  and 
place-packed  in  the  box.  The  boxes  were  placed  in  the  cars  in  the  usual 
channeled  conventional  load,  which  consisted  of  5  evenly  spaced  rows  across 
the  car.  This  load  provided  air  clnannels  approximately  2  inches  wide  between 
the  rows  which  were  maintained  by  prefabricated  wooden  gate  frames  set  betweer 
each  stack.  These  loads  were  divided  at  the  car  doorways  by  conventional 
center  gates  and  bracing  to  take  up  the  unused  part  of  the  loading  space. 

The  large  (ZiO-  and  50-pound)  full-telescope  fiberboard  boxes  used  for 
tests  1,  2,  and  3  were  bulk-filled  with  ura^rrapped  tomatoes.  Two  loading 
patterns  were  used,  the  channel  and  the  chimney.  In  the  channel  load  (car 
2-B)  the  alinement  was  maintained  with  vertical  fiberboard  strips  placed  be- 
tv:een  the  rows.  This  load  was  divided  with  a  center  gate  at  the  car  doorvray 
like  the  wooden  lug  load.  In  the  chimney  loads  (cars  1-D  and  3-B)  the  fiber- 
board  containers  were  placed  alternately  lengthwise  and  crosswise  in  the  car 
in  sets  of  U,  making  hollow  squares  or  units  with  "chimneys,"  or  vertical 
ventilation  shafts,  in  the  center  of  each  unit.  No  stripping  or  center  gates 
were  \ised  and  the  resulting  through  loads  were  continuous  from  one  end  of  the 
car  to  the  other. 

In  tests  h   and  5  with  the  32-pound  fiberboard  lug,  the  finiit  was  wrapped 
and  packed  in  the  same  manner  as  in  the  V700den  lugs.  In  car  l^-B,  the  rox;rs  of 
fiberboard  lugs  v/ere  spaced  and  center  gates  were  used,  just  as  in  the  con- 
ventional load  of  vraoden  lugs.  In  car  5-B  the  fiberboard  lugs  were  placed  in 
an  offset-channel  pattern  6  wide,  each  stack  consisting  of  3  pairs  of  contain- 
ers with  channel  space  between  each  pair.  In  the  first  stack  the  first  pair 
of  fiberboard  lugs  vras  set  against  the  side  v;all  of  the  car,  and  in  the  second 
and  each  alternate  stack,  the  pairs  were  set  against  opposite  walls, resulting 
in  a  crosswise-offset  pattern.  No  spacing  or  bracing  material  was  iised,  and 
the  load  extended  through  the  entire  length  of  the  car. 

Temperatures  of  the  tomatoes  were  obtained  in  transit  with  small  record- 
ing thermometers  placed  in  fruit  packages  in  the  middle  and  bottom  layers  of 
the  load  in  all  test  cars  and,  in  addition,  in  the  top  layers  of  the  cars 
used  in  tests  1  and  2, 

Marked  packages  containing  tomatoes  comparable  in  size  and  maturity  from 
the  same  field  lot  were  shipped  in  each  pair  of  cars  to  determine  the  effect 
of  the  container  on  the  temperature  and  ripening  of  the  fruit  in  transit. 

The  selection  of  the  icing  schedules  for  each  pair  of  cars  (table  1?)  was 
influenced  by  the  temperature  of  the  tomatoes  during  loading,  the  anticipated 
weather  enroute,  and  the  wishes  of  the  receiver.  They  were,  however,  sub- 
stantially m  accord  with  the  recommendations  shown  in  the  tabulation  on 
page  21, 

Effect  of  container  on  transit  temperatures,— Tests  1  and  2  (figs,  21  and 
22;  compared  transit  temperatures  of  capped  and  place-packed  tomatoes  in 
wooden  lugs  loaded  in  the  usual  manner  with  those  in  the  bulk-filled  iiO-pound 
full- telescope  fiberboard  containers  shipped  in  chimney  and  in  channel  loads. 
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Figure  21 


In  both  tests  the  raj-cldle  layer  of  the  load  cooled  more  slowly  in  transit  than 
the  top  and  bottom  layers.  The  raddle  layer  in  both  loaas  of  the  UO-pound 
fiberboard  boxes  cooled  slightly  r.iore  slowly  than  sirdar  layers  of  the  con- 
ventional wooden  Inz   loads.   The  midcde  layer  or  tiie  chimney  load  of  nO-pound 
boxes  (car  1-B,  fig.  21)  cooled  slightly  more  slowly  than  the  madole  layer  of 
the  channel  load  (car  2-B,  fig.  22),  indicating  limited  circiaation  of  cold 
air  through  the  chimneys,  which  were  approxuaately  6  by  6  inches  in  this  car. 
However,  the  transit  reirigeration  waa  aaeau:  te  in  all  instances. 

Figure  23  shows  the  transit  tempera t-ure  of  tomatoes  in  a  chimney  load  of 
3C-pound  full-telescope  fiberboard  boxes  and  in  a  conventional  load  of  JO- 
pound  wooden  lugs  shipped  under  the  spine   icing  instructions.  Tlie  dimensions 
of  the  chimneys  were  approxmately  8  by  8  inches  in  this  load.  The  rate  of 
cooling  of  the  middle  layer  in  the  fioerooard  box  loaa  was  faster  than  th^t 
in  the^rooden  lug  load,  probaoly  because  air  circulated  more  freely  through 
the  large  chimneys  of  the  fiberboard  box  loaa  than  through  the  channels  in  the 
lu^  load.  The  chimneys  m  this  car  were  one-third  larger  than  those  in  car 
1-B  (fig.  21)  and,  therefore,  provided  better  cooling  in  the  miaale  layer, 
Transit°refrigeration  -ras  adeqtiate  in  both  cars,  but  somewhat  less  ice  could 
have  been  added  at  the  re-icing  point. 
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Figure  22 
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Figtire  23 
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Figiire  2U  shows  little  difference  in  the  transit  temperatin'es  of  wrapped 
tomatoes  shipped  in  32-pound  fiberboard  lugs  and  in  wooden  lugs  in  similar 
channel  loads  under  similar  icing  ins tru.ct ions.  Transit  refrigeration  was 
adequate  in  both  cars. 

Figure  25  compares  the  transit  temperature  in  30-pound  wrap-packed  fiber- 
board  lugs  in  a  crosswise-offset  load  with  that  of  lug  boxes  in  a  conventional 
channel  load.  Little  difference  occurred  between  loads.  In  this  test,  transit 
temperatures  of  tomatoes  loaded  at  an  average  temperature  of  50  to  S^"   F,  were 
over-refrigerated  with  initial  icing  of  1  ton  per  bunker  and  no  further  icing. 

Effect  of  container  on  ripening  of  tomatoes  in  transit.— °Table  18  shows 
the  condition  of  the  tomatoes  in  the  test  samples  from  the  middle  and  bottom 
layers  of  the  loads  on  arrival  at  the  market.  The  average  temperature  of  each 
sample  during  the  transit  period  and  the  length  of  time  the  fruit  was  in  the 
car  are  also  given  in  table  16,  as  these  factors  also  inl'luenced  the  amount  of 
ripening  that  occurred. 

In  test  1,  more  rT.pem.ng  occurred  in  transit  in  the  miadle  layer  in  the 
chimney  load  of  ijO-pound  full-telescope  fiberboard  boxes  tlian  in  the  bottom 
layer  of  the  same  load  or  m  either  of  these  layers  in  the  load  of  standard 
wooden  lugs.  This  reflects  the  higher  transit  tem.perature  that  occurred  in 
the  middle  layer  of  the  load  of  fiberboard  boxes.  In  test  2  (fig.  22),  with 
a  channel  load  used  for  both  containers,  there  was  practically  no  difference 
in  ripening  of  fruit  in  the  l;0-pound  fiberboard  boxes  and  in  the  wooden  lugs^ 
as  the  average  temperature  in  transit  was  about  the  same  in  the  two  cars© 

In  test  3 5  comparing  50-pound  full -teles cope  fiberboard  boxes  in  a 
chimney  load  with  30-pound  fiberboard  lugs  in  a  conventional  load  (figs  23)  ^ 
there  was  little  difference  in  the  rate  of  ripening  of  the  tomatoes  in  trans it a 
The  fruit  was  adequately  cooled  in  both  loads. 

In  tests  k   and  5j  in  wliich  32-pound  fiberboard  lugs  and  wrapped  packs, 

similar  to  the  wooden  lugs,  were  shipped  in  channel- type  loads  (figs,  2k   and 

2$) ,  the  transit  temperature  and  the  ripening  were  about  the  same  in  the  fiber- 
board  containers  as  in  the  wooden  lugs. 

The  average  temperature  of  the  tomatoes  for  the  entire  time  in  the  cars 
ranged  from  k6^   in  the  bottom  layer  of  the  coldest  car  (car  2-A)  to  69"   in  the 
middle  of  the  warmest  car  (car  3-A),  Pdpening  in  transit  was  increased  at  the 
hi^er  temperatures  but  the  shipments  arrived  at  the  market  with  a  negligible 
amount  of  soft  ripe  fruit  and  little  decay. 

The  results  of  these  transcontinental  shipping  tests  showed  that,  while 
there  was  some  slight  variation  in  the  comparative  rates  of  cooling  of  the 
fruit  packed  in  the  different  containers  during  transit,  the  differences  were 
not  gi"eat.  Cooling  rates  for  the  fruit  in  the  different  types  of  fiberboard 
containers  studied  and  the  comparative  ripeness  of  the  fruit  at  destination 
were,  on  the  Xirhole,  satisfactory  as  compared  to  the  fruit  in  the  standard 
vrooden  lijgs.  These  results  indicate  that  the  same  schedules  of  protective 
service  currently  used  for  shipment  of  California  tom.atoes  in  the  standard 
wooden  lugs  will  also  be  satisfactory  for  the  shipment  of  the  fruit  in  the 
types  of  fiberboard  containers  used  in  these  shipping  experiments. 
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Figure  2k 
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CONCLUSIONS 

Shippers  and  repackers  of  mature-green  tomatoes  may  realize  substantial 
savings  in  costs  of  containers,  packing,  loading,  transportation,  and  repack- 
ing by  using  dual-purpose  shipping  containers  for  tomatoes.  The  potential 
economies  were  found  to  range  from  O.o  cent  per  pound,  or  about  C^li;U,00  per 
carloaa  of  fruit,  to  2.2  cents  per  pound,  or  more  than  ■';>500,00  per  car,  de- 
pending i:^on  the  type  of  containers  the  dual-purpose  containers  replaced  and 
in  what  producing  area  and  under  what  circumstances  they  were  -used.  Some 
repackers  may  realize  further  savings  by  using  new  20-tube  fiberboard  master 
containers,  instead  of  10-tube  containers,  to  carry  tubes  of  ripened  and 
repacked  fruit  from  the  packing  plant  to  v;holesale  and  retail  outlets, 

VJhen  the  dual-purpose  or  reiise  featyres  of  the  i|0-pound  and  50-pound 
fiberboard  containers  covered  by  this  study  are  utilized,  part  of  the  savings 
realized  are  derived  from  using  one  container  for  two  operations,  to  carry  the 
fruit  from  producing  areas  to  the  repacking  plant  and  to  carr;,'"  the  tubes  of 
ripened  tomatoes  from  the  repacking  plant  to  retail  stores,  instead  of  using 
separate  containers  for  each  operation.  As  the  fruit  is  bulk-packed  in  these 
dual-p\irpose  containers,  labor  costs  for  packing  at  the  shipping  point  and  for 
opening  and  dumping  on  the  sorting  belt  at  the  repacking  plants  can  be  sub- 
stantially lower  than  labor  costs  for  shipping  the  tissue-v;rapped  and  place- 
packed  fr\iLt  in  conventional  x-jooden  lugs.  The  wirebound  crates  and  most 
fiberboard  boxes  hold  more  fruit  than  the  i^rooden  lugs,  their  tare  weight  is 
someT^7hat  less  per  net  pound  of  fruit,  and  they  can  be  loaded  in  through  loads 
without  center  bracing,  car  strips,  or  load-spacing  devices;  therefore,  costs 
of  carloading,  transportation,  and  refrigeration  for  these  containers  are 
less  than  for  the  conventional  wooden  lugs. 

Shipping  tests  have  shotm  that  the  extent  of  damage  to  fiberboard  shipping 
containers  in  transit  compares  favorably  with  that  found  in  comparable  ship- 
ments of  wooden  lugs  and  vrirebound  crates.  Inspection  of  the  fruit  at  desti- 
nation markets  showed  that  there  was  no  more  serious  bruising  in  shipments  of 
fiberboard  shipping  containers  than  in  comparable  shipments  of  the  30-pound 
wooden  lugs  and  the  60-pound  wirebound  crates. 

Controlled  shipping  experiments  have  revealed  that  the  in-transit  cooling 
rate  for  the  fruit  shipped  in  fiberboard  containers  did  not  differ  greatly 
from  that  sliipped  in  wooden  lugs.  The  same  schedule  of  protective  services 
recommended  for  shipments  of  California  fall  tomatoes  in  lugs  will  also  be 
svdtable  for  the  shipment  of  the  fruit  in  the  fiberboard  containers  covered 
in  this  study, 

V/hen  properly  packed  and  handled,  the  dual-purpose  fiberboard  boxes  re- 
used as  master  containers  provide  ample  protection  for  the  tubes  of  ripened 
and  repacked  fruit  during  its  distribution  from  the  repacking  plants  to  retail 
stores. 
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